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body has a low antigenicity against the human body 
thus being expected to be applicable for medical ther- 
apy. 
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Description 

TECHNICAL FIELD 
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human IL-8. as well as to a reshaped human aTtiS Si^Sl f ^ t0 human/mo "se chimeric antibody against 
ligrrt chain (L chain) vanatte reg?„ aJZuTa^ 

of mouse monoclonal antibody against humanTa Zl™T* ' ^ r69i ° n are with the CDR 

above-mentioned antibody and i J portions The prLm Zl!!,^ ,nVenti0n Pr ° Vid6S DNAs that «* ** the 
ttoned DNA, and more particularly to an J^ST^^Z ! !^i a ^«°^^*o™». 

present inverrtonprovidesaproceL for pZcSha^ S3id vector - Moreo ^. *• 

for producing a chimeric antibody against hOTanY? * agamst human IL * « "ell as a process 
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(LPsStth^ ? mu,ated with lipopolysac^e 

vatingprotein-1 (NAP-1). IL-8 is produced bySuS^a^ 

and possesses activity that causes ch«Ss1K? TcaTrZ* ^ 0 ™ 1 *" leutocytes and 'yphocytes. 

chemotaxis in neutrophils, but it also S^nS^ES?" not does ■ 

and the promotion of adhesion to enSal «lte ^ ** 88 de9ranulation - »• "'ease of superoxide, 

Pa Sn^^^ as puln^ary cystic ffcrosis. idio- 

such as psoriasis, and in clwnloLiJSSSr&T^ and empy ema , . well „ in skjn djseases 

^("^ih^A?;^;^ r« Tf" 76 co,itis ' leutocyte infiitratio " * 

wrth these diseases, suggesting that IL-8 nmSVS^^T^ 

Invest.. 90. 1296-1301, 1992; Lynch III. J.R et a. L Sv ReSJ iTTSf ,5?*™* N G ' 61 *■ J " ain - 
Lancet, 341, 643-647, 1993; Car B D et al Am I fe^r T' ^ 1433 - 1439 - 1 992; Donnelly, S.C. et al 
Immunol.. 151, 7216-7223 9M StoSS,^ - JTL ^ ^ 149 " 655 ' 659 - 1994 = VA et a J 

Immunol.. 20. 2141-2144, 990^1^ a ? Vt^T^T > ™' 1 " 3 '" ^ FM et al ^ J- 
Gastroenterol.. 87. 1447-1452, ^992). ' ^ J ' Qastroentero1 -. 28, 296-300, 1993; Izzo. R.S. et al., Am. J. 

Subsequence to immunizing mice with human IL-8 as antioen Kn v r i 
body WS-4 that binds to human IL-8 and inhibits the WndXh.™ ,? T. P ' Wd *" mou " ™"odonal anti- 
namely that neutralizes the biological ac6^^£Z™n7* L k t0 " eufro P hi,s as * ««* of that binding, 

^^^^ 

Monoclonal antibodies originating hiwmn^J?J^^ 
referred to as antigenicity) in human? Fo?^^!^^ 6 f bit a hi 9 h de 9™ of immunogenic^ (also 

of its being metab^.edTs a foreign suSce S 

venting its anticipated effects from being adequately STZSSS^f^ ' S r( ** My Short ' ^ Re- 

duced in response to administered ^^35?^Z^^!S^ , man anti-mouse antibody that is pro- 
dangerous for the patient, examples of which indu^te serum s^lme^ornth 'T* ** * **** «™*rt*le and 
arrbbody cannot be administered frequently to hu ma^ 

-^^^^ 

region (V region) is derived from the original anfib0dy in which *■ 
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^^^^^^^^^^^^ 

<ty m comparison to the original mouse antibc)dy AlZmh Z ,k y> '* 13 predicledt ° have less immunogenic- 
.mmunogenicity. there is sfil. the posabilfty o^i^ bin * to arrtgen and has low 

( T' PmC - Natl - Acad Sc ^SA, aTSSSrSS^ Va " able re9i0n occurri "9- ^ever 

^^eregfonof mouse ami^ 
However, ,n order to approximate more closely the !^7^^^^"' H ^ lm ' n ^'^ 
structure of the original mouse antibody. to£2^^£^ m r6Shaped human region to ,he 

sequence of the framework region (FR) su W ortingTh?c D R Sm 7* 10 9raft 3 P"* 0 " <* »• protein 

human variable region. 9 ° DR fr0m the w, ^ e r ^on of the mouse antibody to the 

Next, these reshaped human variable regions are linked tn h 
from non-human protein sequences consist only iSSSFJi ^T^™*'* ^ ^ P° rti ° ns 
body. CDR is composed of hyper-variable prote^ sequ^ce^rf ,h V ? * ^ 0< the FR in the hm *™*> anti- 
son. *e reshaped human anfibody th^ 

o'ana^ral human antibody containing human CDfi! ™useCDRs ought not to have immunogenicity stronger than that 

Acad Sci. USA, 88. 2^%^%**; ^S^S^ °* * " ^ 

a... J- Immunol.. 148. 1 U9-t154. 1992; and. Sato. K. etTcZr^] £^ 1 £ Ma * 1 " 2; Co ' « 

DISCLOSURE OF THE INVENTION 
are£k^ 

appl.ed universally to an arbitrary antibody for pYcS resr^LT ' We 8re "° P rocess « »?«n be 

nece^arytocreateareshaped human anSb^y^S ^ various contrivances are 

respect to a specific antigen (for example. Sato, K. «Tc2Z^£tS 2? activitv "* 

Wdes a human/mouse chimeric antiood Si u™ HSST """^ ^ ^ inventio " — P»- 
Moreover, the present invention also P^!£^£E!Z!? PWess * said — «■* human antibSdy. 
Jon provides an expression system for fwJj^'SK a !T t^S* h the P resert in ™ 

IS£ T me Pr6Sent inven6on als ° P^es ^S2SS^ hUman antiba * ^ments 
and fragments thereof, as well asaprocess for pr^ 

tnereof - M ^ c,n9resna P edn "'"anantibodyagainsthurnan IL-8 and fragments 

More specifically, the present invention provides: 

Moreover, the present invention provides: 

Sfi&S ZK? a ^ luman L chain C region, and an L chain V region of mouse ™« «^ 
^ThST ^ a rnjrna n H chain C region and an H chain V region of mouse mono*.™, WOod)1 

iSlSSTtS^ a nunM n LdiainC regiOT, and an Lctein V region of mouse n™*^ ^ 
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Moreover, the present invention provides: 

S « hTZ J 2E2 mou " rnonoc,ona, artibody ^ a9ainst human »-*•• ^. 

(2) an H cha.n V reg.on of mouse monoclonal antibody WS-4 against human IL-8. 
Moreover, the present invention also provides: 

4°il^1S:7?i a ^ ' ^ C re9i ° n " ** " L Ch3in V ^ - ««• «™*n- antibody WS- 

In addition, the present invention provides chimeric antibody against human IL-8 comprising: 

WS^Tu^r hUma " L ** ° r69i0n - ^ 8n L V «*" - -nodona. antfcody 
S^aSuSr 9 3 h " man " ** C re9i ° n " ^ 3 " H Chain V »*" of mouse monoclonal antibody 
20 Moreover, the present invention provides: 

S »R 2 all h2S" w re9i0n of < monodonal against human IL«; and. 

(2) CDR of an H cha.n V reg.on of monoclonal antibody against human IL-8. 

& Moreover, the present invention also provides: 

S CDR £ an H 2E I ^ 2 ^ an,ibot * hu "«" and, 

(2) CDR of an H cha,n V reg 10 n of mouse monoclonal antibody against human IL-8. 

-L-8 *~* inVenti ° n 3,80 Pr0VWeS 8 r6Shaped hUma " L «** V « - antibody against human 

2 52*°* re9i ° nS (FRS) 01 a human L chain v r egion and 
(2) CDRs of an L chain V region of mouse monoclonal antibody against human IL-8; 

as wel. as a reshaped human H chain V region of antibody against human | L « comprising: 

(1) FRs of a human H chain V region; and 

(2) CDRs of an H chain V region of mouse monoclonal antibody against human IL-8. 

Moreover, the present invention provides a reshaped human L chain of antibody against human IL-8 comprising: 
(1) a human L chain C region; and 
« humlVT " re9i ° n " uman L **» and L chain CDRs of mouse monoclone antfcody against 

as well as a reshaped human H chain of antibody against human IL* comprising: 
(1) a human H chain C region; and 

In addition, the present invention alsoprotfdes reshaped human amibcxiy against hun^n IL-8 comprising: 
(A) L chains each comprising: 

(1) a human L chain C region; and 
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(B) H chains each comprising: 

(1) a human H chain C region; and, 

(2) an H chain V region comprising FRs of a human H chain and rr>Rc «f u ^ • , 

antibody against human IL*. ' and CDRs * an H of mouse monoclonal 

More specifically, the present invention provides: 

(1) CDRs of an L chain V region of mouse monoclonal antibody WS-4 aaainst human ..o h ■ u 
sequences or a portion thereof: against human IL-8 having the following 

CDR1 : Arg Ala Ser Glu lie lie Tyr Ser Tyr Leu Ala 

CDR2: Asn Ala Lys Thr Leu Ala Asp 

CDR3: Gin His His Phe Gly Phe Pro Arg Thr as well as 

S^ar"^^ * ^ m0^0C,0na, ^ ^inst human ,L-S having the following 

CDR1: Asp Tyr Tyr Leu Ser 

CDR3- SUf? a" t S ? 8 ASn G ' y Tyr Thr G,u * S " Ala Ser Val Lys Gy 
CDR3. Glu Asn Tyr Arg Tyr Asp Val Glu Leu Ala Tyr * 

P rJr wheM ^ 

2 XlTS* re9i ° ns (FRs) of a human L ^a'n V region; and 

(2) CDRs of an L chain V region of mouse monoclonal antibody WS-4 against human IL-8; as we., as 
a reshaped human H chain V region of antibody against human IL-8 comprising: 

(1) FRs of a human H chain V region; and 

(2) CDRs of an H chain V region of monoclonal antibody WS-4 against human IL-& 
Moreover, the ^ent inv^on provides a reshaped human L chai^ ^ 

(1) a human L chain C region; and 

a reshaped human H chain of antibody against human IL-8 comprising: 
(1) a human H chain C region- and 
i 2 Stm^f 

in addtton.the present in^on also proves a reshaped human antibody against human IL-8 comp ria „g : 

(A) L chains each comprising: 

(1) a human L chain C region; and 

(B) H chains each comprising; 

(1) a human H chain C region; and 

£££ S - 3 hUman " Cha,n CDRS * 30 H ** - ™» -oc'on, 
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sequ^or atl^r nti0 ^ ^ " 3 ^ L ** »»» *~ * —* amino ac* 

FR1: Asp «e Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr lie Thr Cvs 
FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr * 

TtolTryrZ* 9 ^ S " * ^ G ' y ^ G,/ ^ ASP Phe Thr Phe ^ » e *~ *" ^ Gin Pro G«u Asp 
FR4: Phe Gly Gin Gly Thr Lys Val Glu lie Lys or, 

coo' J 8 *? 6 Sf ^ G ' n Ser Pro Ser Ser Leu Ser Ala ^ VW Gly Asp Arg Val Thr He Thr Cvs 
FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr * 

mTSSL*" ^ ^ ^ Q/ ^ ^ ^ ^ ^ ^ " e S6r Ser Leu P '° * Asp 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

-J^.^ST^ ° f 9 hUmaP " ^ *** *- ^ •» «- -Id 

Phe T^Phe £ ^ QIU ^ G ' y ° ly Q ' y L6U * Pro G * <* S - Leu Arg Leu Ser Cys Ala /Ma Ser Gly 
FR2: Try Val Arg Gin Ala Gin Gly Lys Gy Leu Glu Leu Val Gly 

VaTryXSatf *" ^ ^ * ^ LeU T * Leu G,n M * S " Ser Leu Lys Thr Glu Asp Leu /Ma 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser* 

™ m£ £ QU ^ G ' y G * L6U ™ * Pro <* G * ^ ^ Leu Ser Cys m A.a Ser Gly 

FR2: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 

Val TyrTSJlf *> ^ * *" ^ ^ LW ^ LeU Gl " Met S « S " ^ * ™ <* Asp Leu /Ma 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser* 

52 iSrPhe £ Q ' U ^ G * G ' y G,y LeU Val G ' n Pr ° G * <* *" Leu Arg Leu Ser Cys Ala /Ma Ser Gy 

FR2: Trp Val Arg Gn Ala Pro Gly Lys Gly Leu Glu Leu Val Gly 

VaTryrTSatr *° ^ * ** * ^ ^ ^ Leu * Met Ser S " ^ ^ys Thr Glu Asp Leu Ala 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

Ph'e ^ Phe Sr ^ ^ * ^ G ' y ^ Gn Pr ° G * G * Ser Leu A <* Leu Cys *a Aa Ser Gly 
FR2: Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Gly 

WwXfi' *" ^ ^ ^ *" L6U ^ L6U G ' n Met Ser Se ' ^ L ' s G '" Asp Leu Ato 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser- 

Phe ThrPhe Ser ^ '" eU ^ ^ ^ ^ G ^ *" eU ^ G '" Pr ° G ' y Gly ^ er '" eu A f9 ^eu Ser Cys Ala Ala Ser Gly 

FR2: Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Val Gly 

Va" Ty^SX ^ * SW ^ ^ ^ ^ ^ L6U Qn M6t SCT S6r L6U * ™ Glu ASP Leu /Ma 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser- 

Ph'e tSpS' 2 ^ ^ G ' y G ' y G ' y L6U ™ Gl " Pro Gl ^ G ^ Leu Arg Leu Ser Cys A!a /Ma Ser Gy 

FR2: Trp Val Arg Gin Ala Pro Gly Lys Ala Leu Glu Trp Val Gly 

VaTry^yrSatr ** ^ * ** * ^ ^ UU ^ ^ * Met Ser Ser ^ L ^ ^ Gl " Asp Leu A.a 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser* 

Phe^Phesi ^ ^ ^ ^ ^ °' y G ' V L&> ™ * Pr ° ^ <* Ser Leu ^9 Leu Ser Cys /Ma /Ma Ser Gy 
FR2: Trp Val Arg Gn Ala Pro Gy Lys Gly Leu Glu Trp Val Gy 

VaTrXSys^a'tf * ^ * *" * ^ Le " ^ ^ ^ Met Ser Ser Leu ^ * Asp Leu Ala 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser; or, 
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^ GU ^ GV Gy G ' y LGU Va ' Gl " *° G * G * S - L - Arg Leu Ser C>* A.a Ala Ser G,y 
FR2: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 

• ValTy^TyTcys^laArg 61 ^ ^ ^ S& ^ *** ^ ^ Tyr Leu an Met Ser Ser Uu Lvs Tnr G'" Asp Leu Ala 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

»« BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 indicates the expression vectors HEF-VL-qk and HFF-VH ™i „ «, u 

V(RVLa)o,the Lchain Vregion SSglSS ^^ ( ^ e ^ ent '^" and kefirs* version 

regic^Uu^ "» W ^ «"* to human W o, the L chain V 

binationwith. r esp^^^^ 

WS-4 amibodySgSesse^ MS^T^ZZ' (ChH) 8nd *• L chain V re 9 ion <* **** 
secreted imo me clT^^ 

"4*^^^ ** against human ,L-8 of 8 types o, 

RVLa/RVHd, rWLa/RVHe R^S^ RVLa/RVHb, RVLa/RVHc, 

with that of the chimeric V^^^^^XsZ^T^ " cre,ed irrt ° the «*" medium of COS cells, 
cells. V (ct1L/cnH > of the P resen » 'nventon secreted into the culture medium of COS 

RVLb/RVHb. RVLb/RVHc. EEwSfiE^ *? ^ inV6nfo " f"""™* 

turesupernatamofCOSce,^ 

the culture medium of COS cells antioooy (chUchH) of the present invention secreted into 

4anS»*(cl,UttH)oflhe^ntil!S„ MmM ^«^*^»^^towMM^m- 
*mSuX*c?K ^^^^i^T 0 '^" 1 ' 1 " 9 *"* ISon ^ *» ""P-*" * *• «o 



SPECIFIC MODE FOR CARRYING OUT THE INVENTION 
50 Cloning of DNA Coding for Mn. jse y Re^ n 



55 



W^tS^S!!? * V ^ ° f m0USe monOClona, anfibo <* a 9 ainst "-8. « is neces- 

to known methods, followed by aml^oTcZ^'n^ ^ "T"** ' nt ° s,n 9 ,e - sfranded C °NA according 
gene An examole of a <«■ 1 ^target DNA using the polymerase chain reaction (PCR) to obtain the 

humanTTp^ 
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(1) Extraction of Total RNA 

t J™T' V^Hl^ DNA th8t fot * e V re9i0n 01 mouse monodonal antibody against human IL-8 
total RNA can be obtomed by disruptmg the hybridoma cells by guanidine thiocyanate treatment and performing cesium 

^ S,ty 9rad ' ent centnfu 9 ation J-M. et al.. Biochemistry. 18, 5294-5299, 1979). Furfcelo?- ^ 

methcxisthat are used during the cloning of genes, such as that in which deteraenttreatmertandphemTfrXerrtare 

1 (2) cDNA Synthesis 

Next, single-stranded cDNA complementary to mRNA can be obtained by treating the total RNA with reverse tran- 
S« p°^' a ? 0l « onuc ' eotkJe complementary to the poly (A) tail located at the 3' end of mRNA. as 

pnrner. and the mRNA contained .n the total RNA obtained in the above manner as template (Larrick J W et al 
aryrechndogy. 7 934-938. 1989). In addition, a random primer may also be used at the same time. Furthermore in 
the case that rt .s des.red first to isolate mRNA, this may be done by applying the total RNA to a column of oligoMT)- 
cellulose. to which the poly(A) tail of mRNA binds. y ' 

(3) Amplification of DNA Coding for V Region by Polymerase Chain Reaction 

«on y^™^?*Z¥? an ' aM ^ Vregiaiisspeciffcallyanp^ 

Ion ( 25i "If lfflppa (K) type L chain V resion <* mouse monoclonal antibody, the 1 1 types of oli- 

sZn ? SoSE Sr 1° ' D . N0S: 1 10 11 (M0USe ^ Variab,e: MKV) and * e ^"deoSe P"mer 
^TJT ? ^ ¥ : (M0USe 000 ^ MKC) flrB used as »» 5 ' terminal P rir "er and the 3' terminal primer 
e^ectvely The above-mentioned MKV primers hybridize to the DNA sequence that codes for the mouse kappa S 
cha,n ' eader sequence, while the above-mentioned MKC primer hybridizes to the DNA sequence that codes for the 
mouse kappa-type L chain C region. 

kJ" 0 ^ t ° a / nplify * e H chain V re 9 ion 01 mouse monoclonal antibody, the 12 types of oligonucleotide primers 
shod n SEQ ID Nos: 13 to 24 (Mouse Heavy variable; MHV) and the oligonucleotWe^mer shown in SEQ ID 

m^^?° nStant: ^2 US6d 88 the 5 ' termina ' Pnmer and 3 ' termir,al P**. respectively. The above- 

ESSEZiEF ™" L Z VZ ,h9 ° NA SeqUenCe ^ for the mouse H chain ,eader ••W while the 
above-rnerrtwned MHC pnmer hybndizes to the DNA sequence that cedes for the mouse H chain cTegion 

Furthermore, all 5" terminal primers (MKV and MHV) contain the sequence GTCGAC that provides a Sail restriction 

enzyme cleavage site near the 3' terminus, while both S'-terminal primers (MKC and MHC) contain the nucleotide 

sequence CCCGGG that provides an Xmal restriction enzyme cleavage site near the 5' terminus. Thei reSon 

ereyme cleavage srtes are used for the subdoning of target DNA fragments that code for both V regions into the 

respective clonmg vectors. In the case that these restriction enzyme cleavage sites are also present in the target DNA 

rSS-e SnhJllSr?* V reai °" S ' ^'"^ M<i * US6d for subclonin 9 into *• 

(4) Isolation of DNA Coding for V Region 

PrfUZS??* to J?S n the ° NA <ra9ment ** 00deB for the teraet V reaion °r ™ use monoclonal antibody, the 
PCR amplrfication products are separated and purified on a low melting-point agarose gel or by a column [PCR Product 
Punf.cat.on tat (QIAGEN PCR Purification Spin Kit: QIAGEN); DNA purification kit (GENECLEANII ^"oiOIJ A DNA 

fS2^ 

tied amplrfication product with the restriction enzymes Sail and Xmal. 

Y^ Urtt !f r ' b/ deaV "! 9 8 SUitable Cl0nin9 vector ' ,ike plasmia ' P UC19 - witn tne same restriction enzymes, Sail and 
£Z » nlT* ^ ' nk L n9 ^ above - mention ed DNA fragment to this pUC19. a plasmid is obtained which con- 
X?h« i ™T k "I 68 for ** ter9et V refli0n 01 """se monodonal antibody. Determination of the sequence 
Performed accordance witn anv rou«ne method, an example of which is the use of an auto- 
dSSlr ?&^2Tand1 >Plied Bi0SyStemS) - aonin9 and ^uence determination of the target DNA are described in 

Complementarity Determining Regions fCDRs) 

The present invention also provides hyper-V region or complementarity determining region (CDR) of the V region 
of mouse monoclonal antibody against human IL-8. V regions of both the L chain and H chain of the antibody form an 
antgen binding site. These regions on the L chain and the H chain have a similar basic structure. The V regions of both 
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chains contain four framework regions for which the seouencp ic 

regions are linked by three hyper-V regions or CDR?Kab2 E A J *i • ? * and 'our framework 

est". US Dept. Health and Human Se^ices Ton) Sequences of Proteins of Immunological Inter- 

threeWmf^ 

maintained at extremely close positions Lee^imSat b!! ^ T S ° me 03868 11,6 * ree CDRs are 
ing site together with three paired CDrVEESSS^ 

humanized antibody, as we.l as the DNA »S^iSr?SSS5 S? ™ USefU ' 38 COmp0nents of 
rules of Kabat, E.A. et al. "Sequences of Proteins of inrwS^SS^ be det6rm,ned from the «*P«"™ntal 
k ~°ac^en^ 

Preparation nf nhim eric Antihrvly 

^u^ 

prepare chimeric antibody, it is n*cJLy££^£^^ T^"* ** Ws pur P° se - ,n *> 

body. The basic method for constructing b*^SS2J iSS? - ° rf" >nd 1,16 H of ■* 
sequence observed in PCR-cloned DNA and ^ ^ eCt "' e ° NA S6quences of ** ™*e leader 

C region already present in a mammon S^EE, t SeqUenC6 * 8 ° NA *- codes for human 

region.anSSS ^n^^^ Cha ? ° region and any hun«n 

IgG. examples include Oft. 0*. Ctf o S^XTj a bTZa t ii Wfth respect to ,he H ch ™ « 

moter expression control region, and an expresSn vecT^?^ underth "°ntrolof an enhancer/pro- 

and human H chain C region under me an ^ESES t T ° 0d " for 11,01186 H ** V 
cells^ch as mammalian ce..s are sirnultanl^^^ M re ^ 

formed cells are cultured either in vitro or in vivo to d«S2SSL? I ex P ression v e«ors. and the trans- 

Alternatively, DNA that codes for mawTTISK UCechimer,c ant 9 en (*9- W091-16928). 

transformed using said vector, and are then cul3 eiSn I^?„ ^ S, " 9le eXpr6SSi0n Vector ' host «■« are 
™*P^«<*on of cWic antibody fro^^ 

cDNA that codes for mouse WS-4 K-tvoe lZ!!!l? ' 15 deSCnbed in E "*««ment 4. 
Joan expression vector that contains h^^^^^^ 

ersisSodTed^oTFe^^^ 

5 - — . ,r tranaent . -tJ=522!5» 

ws^rrrr^ 

V reg,on had been cloned, and the correct s^equencTrlac iLSl? ^^^^^^ 
Design of Reshaped Hi.mgn WS . A Antihnrty 

In order to prepare a reshaped human antibody in which the rn Re m ■« . 
human antibody, it is desirable that there be a hTdeg^^ 

of the mouse monoclonal antibody having th SSSS ^omfTed L " "J " 0 "* F * 

human monoclonal antibody into which the CDRs are to to £w am ' n ° ^ S6qUenCes 01 the FRs of the 

WS^odXi '^JJS^ZZZ ^ d6 * 9nin ° fte V "*» - *• »— P- human 

with the amino acid sequel of *e^^ 
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medical Research Founds (NBRF) using me genetic anneal software, GENETEX (Sotlware Development Co.. 
reser^S^^ 

1295, 1970). having homology ™V!to^J£^t ' H ° PPe - Seyler ' s Z ' "W" Ch.m., 351, 1291- 
regions. the H chain V region o? W&S^Z^ T" 50 " hno " n human antibod * H chai " V 
(Buluwe,, L e, *. EMBO J., , S£S^^£^^^ * - «»™ ^ VDH26 

r^SSrK 

mouse WS-4 antibody does not cornolS^Sh! h re9, ° nS - ^ indiCates that 8,6 v region of 

iration of mouse WS 4 V regioXS JSS^£T H V T ** * the m time ' indicates *■» hun ™- 

TheVregton of mouse WS^am^^^^ 
gmupdefinedbyKZEA^I S 

ment of Health and Human Sergei 52 p ? ™° f lmmuno,0 9 ical lnte '«* ™h Edfion. US. Depart- 

areshownin Table 1 ^^'^ ^Government Pnntng Office, to compare between V region FR. Those results 
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30 



Homology {%) Between FR of Mouse WS-4 V Region and 
FR of the Consensus Sequence of the Human V Regions 
of Various Subgroups 


A. FR m L Chain V Region 


HSGI 


HSGII 


HSGII! 


HSGIV 


64.4 


51.3 


57.3 


57.5 


B. FR in H Chain V Region 


HSGI 


HSGII 


HSGIII 




46.9 


40.9 


62.3 
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V region of mouse ^NoX^S^^^S^^^^ On the other hand, the FRs of the H chain 
group III (HSGIII). having honSog'y oT^ 3% ** « human H chai " V **n sub- 

VDH26 be.onging t "^Z^VrZas^nlST ^T"' 1 -nd the H Chain V re9i0n °* huma " "4 
WW antibody, it is probacy bertto Le a hum^ L chi „ 5 , 1 ^ L Chain V re9ion °» »«"» 
desfcn the H chain J region tfrt^^^ ? SUbflr0Up ' (HSG,) " in *» 

human antibody belonging to J^Z « <hEq " " to 086 the H chain V re 9 ion * ■ 

♦m^sr^ 

Table 2) in comparison wi me hZ^RaZ^t J (8t 39 ' 71 - 1M - 105 and "7! see 

h^^SSjS^^ Sal. (1991). mechanges 

LchainVregionofratcZ^ 

in the oJL^SS^^^^ 9 ^^:^ Acting to Kabat. etal. (1991). thechanges 
chains, and do not deviate fromlmans ^ ba " ed ° n J re 9 ion *»" <*** h "™" kL 

FRvSd^^^^ 

-vhiletheCDRwSLt^tol,^ 

was based on RVU. a^d Sered only b v me art ^w T"/ antbody " ^ second versi °"- ™* 

J. Mol. Biol.. 196. WWW 2£ ^ a Ttf^n oftT* 0 " " hUma " ^ defined * Chothia - C - * 

. v sir, 1387. residue 71 portion of the canonical structure of the CD R1 of the L chain V region. 
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Amino acid at this position is predicted to directly affect the structure of thP mm i mn «.„ i ■ „ • 
sequences of the L chain V region of mousVwS-4 arrtibodyThVpR ^ t«« J ^? respective ammo acid 

jar ~~ - 

Table 2 Design of L Chain V Region of Reshaped Human WS-4 



WS-4L 
REI 
RVLa 
RVLb 



WS-4L 
REI 
RVLa 
RVLb 



WS-4L 
REI 
RVLa 
RVLb 



1 2 
12345678901234567890123 
DIGrlTQSPASLSASVGETVTlTC 
DIOMTQSPSSLSASVGDRVTITC 
DIQMTOSPSSLSASVGDRVTITC 

PR1 



3 4 
45678901234 567890123456789' 
RASEI IYSYLA WYQQKQGKSPOLLVY 
WYQQKPGKAPKLLIY 
RASEI IYSYLA WYQQKPGKAPKLLIY 



C0R1 



8 



CDR2 
10 

8901234567 
FGGGTKLELK 
PGQGTKVEIK 
FGQGTKVIilK 



FR2 



0123456 78901234567890123456789012345678 901234567 

NAKTLAD GVSSRFSGSGSGTQPSLRISSLQPEDPGSYYC QHHFGFPRT 

GVPSRFSGSGSGTOFTFTISSLQPEDIATYYC 

NAKTLAD GVPSRFSGSGSGTOFTFTISSLOPEDIATYYC QHHFGFPRT 

Y 

FR3 



C0R3 



FR4 
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Note: FR of REI is found in reshaped human CAMPATH- 1H 
antibody (Riechmann, et al., i 988 ) . The five underHned 
amino acids in the FR of REI are amino acids that differ 
from the amino acid sequence of human REI . Amino acids are 
designated using the single letter code. Amino acid 
numbers are i„ accordance with the definition of Kabat et • 

9.1 . 



^Z'zZlt^T 01 mouse W£M antbody c,ose,y resemHe ^ hu ™ H **■ v 

from FR1 to FR3 (fi^L^^SST^^SS^: S^^S^X ^ H ^ V ^ 

for designing the H chain V regton^f r^ha^ed^man V^^anItibody Urnan ^ regions were used as the basis 

of human antibody 4B4 ^^Z^^!^^^T^ W ^ Mm ^ Mm ^ 
V region of reshaped human WsTarSbo^ ' Uma " ant ' b0dy 4B4 ' and 8 vereions * * e H **i 
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Table 3 Design of H Chain V Region of 
Reshaped Human WS-4 Antibody 
(Followed by Table 4) 



10 



is 



so 



WS-4II 
VDH26 
RVIIa~h 



1 2 3 

123456789012345678901234567890 
EVKLVESGGCLIQPCDSLRLSCVTSCFTFS 
EVOLLESGGGtVQPGGSLRLSCAASGFTFS 

EVQLLESGGGLVOPGGSLRLSCAASGFTFS 
FR1 



12345 
DYYLS 

Dms 

CDR1 



ss 



30 



35 



40 



4S 



SO 



4 

67890123456789 
HS-4II WVRQPPGKALEHVG 
VOII26 WVRO AQGKGLELVG 

BVIIa WVRQAQGKGLELVG 

RVIIb H .. 

RVIIc p 

RVHd p w ._ 

RVHe ....pp w __ 

RVHf P--A--W-- 

SVflg p H __ 

RVIIh w .. 

FR2 



5 6 
012ABC3456789012345 
LI RNKANGYTREYSASVKG 

LIRNKANGYTREYSASVKG 



CDR2 



13 



EP0770 628A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Table 4 Design of H Chain V Region of Reshaped Hmnan ws _ 4 

(Following on Table 3) 



RVWb 
RVIIc 
RVIId 

RVIIe 
RVIIf 

RVlle -p. 



RVIfh -p. 



FR3 



11 

34567890123 
WS-4H WGQGTLVTVSA 
4B4 WGQGTLVTVSS 
R Vila — h WGQGTLVTVSS 
FR4 



10 



7 8 g 

67890123456789012ABC345678901234 567890ABC12 

WS-4II RFTI SRODSQSILYLflHNTLRGEDSATYi'CAR ENYRYDVElAY 

VDH26 RLTISREDSKNTLYLQMSSLKTEDLAVyyC/IR 

RVIfa RLTf SREDSKNTL YLQHSSLKTEOLA VYYC/iR EMYRYDVEUY 



CDR3 



Note: RVHa-h indicates RVHa, RVHb, RVHc, RVHd, RVHe 
RVHf, RVHg and RVHh. 

of Kabat'et ^ ^ es ^ na * et ^ "S'nQ the single letter code. Amino acid numbers are in accordance with the definiti n 
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Preparation of DNA Coding for V Reg i o n of R eshan0 H u,,^ w»o „ Mtihnr|y 
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s body were synthesized. It wasS ^SS^i^tl^SS^ chain V regions of reshaped human WS-4anti- 
V regions of reshaped human WS-4 S^fat^T' 88 .? Ve ™° n " a " <* *» L chain and H chain 
The sequence of version "a" of the L S S£ S resh^ wc' SeqUe " Ce * ^termination, 
while the sequence of version "a" of thTS ch Jn J ^S^T*? WS_4 amibody is snown in SE Q ID NO: 62, 
38. on a of the H charn V reg.on of reshaped human WKM amibody is shown in SEQ ID NO: 

1989) witt, the first version "a" as iheSJate Z * *• Nude ' C Res - 17 W 
reshaped human WS^ antibody. DlwiT^!^^^^. ,n "J" 0 " t0 desi£,n °* ^ V <* 
WS-4 antibody (version as we., as SlfSTcSS 8 L ** V ^ 01 r6Shaped human 

« human WS^ antibody (verions-b™ c" "d" v??£ S Jf^ 

These additional versions contained slight chanpes in a Mri-^SSf™! 
these changes in the amino acid sequenc J ILSl h , aCd Sequences from »« version, and 

mutation induction. A PGR 5m?!Tj2S STE? ^ Cha " 9eS *" DNA usi "9 PCR 

series of PCR reactions, the PcZ^ucIS cfonS IS ^ in »• DNA sequence. After a 

in the DNA sequence had occurr^ls dS^ 

human WS-4 antibody is shown in1 E Q SSS ^ t L ^ V re9ion * reshaped 

sequreSZatil 6 * ^ — ^ — ** 

mammalian cell expression vectors S S^JSilTE £T2 Pfld hUman WS_4 antibod y ™* «*cloned to 
codesfor the VchaTn L i^SSlSS^^i^ "J"!? *" ^ C re9i0a Namel * DNA 
LchainCregicn while DNA^ 

sequence that codes for the human CyUegion ^ hUma " WS " 4 antibody «" linked » * DNA 

of ^!n^r ^ J ** ^ - -.ons V through V 

antibodies containing L chain versto" HrTandT^' T* * ' S Sh0Wn in Fi * 7 ' **> shaped human 
lability tobind to ^ 

* yeasTce,^^ 

antibody or reshaped human antibody aoateH huimML fl n, t^f 1 ° be for producin 3 the chimeri c 
antibody or reshaped antibody of ine pnSS fSnn i« ° I 656 * mM8n,ioa Preferabl * nowever - •* chimeric 
cells, in these cases, a useM conZj us £ oToSr mammalian Ce,,S " such 88 C0S cells « °HO 

preferable to use the human cZe^SmSate ZfiXSfiS? «a.ian ceils. For example, it is 
contain HCMV promoter include HsSm^SS^S^S^ P E J anple8 " expression that 

national Paten* Application Publication ^^Z^eZ^M^ ** **" ^ ^ pSV2neo 

(SV40). as well as promoter n^^JTr^!^^!^ Polioma virus, adenovirus and simian virus 40 
(HEF-l«). For example, in the case o^SSSCn^J^ human K po ^ e P tide elongation factoMa 

order to amplify the nurtJ525»^^ forth T ^ 88 repriCator p0ints - Mor ^ in 

gene, thymidine kinase (TK) gene nlanS ^ZlT^I*^ 0 *™**™* 

reductase (dhfr) can be used as selection nSi re Phosphonbosyl-transferase (XGPRT) gene or dihydrofolate 

~S :um P anT5 I^SKSSl forSd ? 7° "v"" V - ™*° ~ 
V region. These are useful in the p IZnntonZ 'Sm^l L chain V region and DNA that codes for said H chain 
human IL-8. An example of ^SSSS ^ST^lI^S^ "? ^ to 

in. for example. SEQ ID NO: 26 while the H chain 7v]ZL \1 «T • *T h3S 106 amino acid set > uence «ho«« 
10 NO: 27. These amino ^^^SSSSS^SSST&i S 
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26 and 27, respectively. 

The chimeric antibody against human IL-8 of the present invention comprises: 

(1) a human L chain C region and mouse L chain V region; and, 

(2) a human H chain C region and mouse H chain V region. 

The mouse L chain V region, mouse H chain V region and DNAs that code for these are as previously described 

to^'^S^ L 2? C r69i0n °" b6 "* hUman L Chain ° ^ exam P' es ° f which'include me 
human Ck and a Regions. The above-mentioned human H chain C region can be any human H chain C region, exam- 
ples of which include the human Oy1, C*2, Cy3 or C y 4 region (Ellison, J. et al., DNA, 1, 1 M 8 (1981). Tatehashi N et 
al., Cell. 29. 671-679 (1982), and Krawinkel. U. et al., EMBO J., 1. 403^07 (1982)) 'axanasni. im. et 

Two types of expression vectors are prepared for producing chimeric antibody. Namely, an expression vector that 
conta.ns DNA that codes for the mouse L chain V region and human L chain C region una? the conS ol an 
enharcerjpramoter type of expression control region, and an expression vector that contains DNA that codes for the 
mouse H chain V region and human H chain C region under the control of an enhancer/promoter type of expression 
rantrd regiorr Next host cells in the manner of mammalian cells are simultaneously transformed with these expression 
vectors, and the transformed cells are cultured either in vitro or in vivo to produce chimeric antibody. 

Mernatively DNA that codes for mouse L chain V region and human L chain C region and DNA that codes for 

re9 L°" Tfu H ° hain ° r6fli0n <*" be introduced into a sin 9' e ewion vector, host cells are 
arSy transformed cells are then cultured either in vitro or in vivo to produce chimeric 

The reshaped human WS-4 antibody of the present invention comprises: 

(A) L chains each comprising: 



(1) a human L chain C region; and, 

(2] l an L chain V region comprising a human L chain FRs, and an L chain CDRs of mouse monoclonal antibody 
WS-4 against human IL-8, as well as 1 

(B) H chains each comprising: 

(1) a human H chain C region; and, 

<2] | an H chain V region comprising a human H chain FRs. and H chain CDRs of mouse monoclonal antibody 
WS-4 against human IL-8. 

shown^T^ 

?Sn rnmJ I? ?" " amin ° S6quence bain » defined in TaWe 5 = ^ above-mentioned 

S fr ™ ?™;* e nt '° ned human L chBh FR is derived *»" REI - the above-mentionedtSnan H 
SiL ith?h ? denved from VDH26 ' and FR4 * derived from 4B4; the above-mentioned human Lchain 
£?X I T l re u 9 ' 0n: a " d ' the **™™<*™* h ^an H chain C region is the human Cr1 region. In addi- 

^.XSST^J "Tk" " *!" in ° re9i0 " may be ,he human °* or a ^ioisotoje may be bound 
instead of the above-mentioned human L chain C region and/or human H chain C region 

It is preferable to substitute a portion of the amino acid sequence of the above-mentioned human FR to oreoare 
reshaped human antibody that has sufficient activity with respect to a specific antigen 

or p5£ E'SSS I? p ^ ,nvBnBon ' the L chain V re 9 ion has •» amino acid sequence shown as RVLa 
wZ* i?Su ?' S' h ! H f ai " V reg,0n has the arrtn °*"° sequence shown as RVHa, RVHb. RVHc. RVHd, 
sTuki benlZ 11 4 ' M ° re0Ver ' *• ami "° add at P° srtion 41 in the H chain v region FR2 

fr, chJ, ih k t' ! T ° ** 3t 881(1 P09,l0n 47 s*™* be «**°&™- the amino acid at position 67 of said 
^ phenylalanine, and those having the amino add sequences shown as RVHb, RVHd. RVHe RVHf RVHa 
or RVHh are more preferable. That in which RVHg is present as the H chain V region is the most preferable ' 
Two types of expression vectors are prepared for production of reshaped antibody. Namely, an expression vector 

£LT a "£ 65 for *" PreVi ° USly d6fined reshaped human L chain under «W by an enhancer/pro- 

mote type of expression control region, as well as another expression vector that contains DNA that codes for the pr - 

™ ^ ilS T J^l h "T " Chai " U " der C ° ntrQl by an farcer/promoter ^ of expression control region, are 
, ^ f 35 mammalian 06115 ** saltan ously transformed by these expression vectors, and 

the transformed cells are cultured either in vitro or in vivo to produce reshaped human antibody 

Mernatively. DNA that codes for reshaped human L chain and DNA that codes for reshaped human H chain are 
introduced .nto a single expression vector, host cells are transformed using said vector, and those transformed cells are 
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then cultured either in vitro or in vivo to produce the target reshaped human antibody. 



35 



40 



46 



SO 



55 



linker alnnn J»hh^ * ? ampllfying ** con * ir "n9 a primer pair that defines DNA that codes for a polvDeotide 
linker along wrth both its ends so as to respectively link the H and L chains PO'ypepMe 

witha^S^ 

ton single ^STEELS ^TT °" * **** in aooo,dance with «*«■ ««hofc In & 

ran single chain Fv can be obtained in accordance with routine methods by using that host 

and ™ c - te ,^ toc ^ ,rm * ebl ^ ,n 9 activity ofthechimeric antibody, reshaped human antibodv 

tainingt an3y te S " ** «-* - «*- with a solution con- 

fining tne antibody of the present invention or its fragments prepared at a suitable concentration, followed by the addi- 
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tion of this mixture to the above-mentioned neutrophil suspension After * ro* ai ,> ~ • „ «• 
separated, and the labeled activity on the neutrons is as^S P * tme ' n6Utrophi,s are 

Routine known methods, such as the method de^ihfiri in nrnK dm «* . , , « 
-b e us. . Nation of »e inhibition „ SS^?^^ 

preseTi^^ 

anf body or fragments. Next, the P^tTo^^^ b * *» addi *>" <* the diluted 

^t":?^^^^^^ f 8 reshaped h ™ a ^ - * 

maceutol therapeutic agerrtpreferaSypaerter^ 

peritoneal injection or subcutaneous injection X^S^S^T ?^ intramuscular Nection, intra- 
according to the age and symptoms of the Site* TZ TSStZ for h 8xample us,na a Although varying 

doses of 1-10 mg/kg/Week SeTelected * S6 humanS is 1 - 1000 for dMM 

apeutic agent by methods ^^22lT?7 ^ "^^'"toapharmaceuticSther: 

preparation for injection consists dtaMn ^dSJ^ P ^f^ ProteinS " For a 
Fv or single chain Fv fragment againsthtlZ L^ fl 5 ^ ^ ?? ap " 1 human an * 0 ^ » rts Ffabfc Fab, 
ao^ition of an anti-a^ion agIS s^h^ 

aration may also be freezUrieS Z cKXion ^SSZ hUma " serum a,bumin Alternatively, this J*, 
^eeze^ryingin^^^ 

EXAMPI FS 

^^SteO^LDN^^ Y ^ . n t ^ 

nerd^S^^ 
1. Preparation of Total RNA 

C~h^^^ ' n 25 ml of 4 M guanine thiocyanate 

0.5 mg/ml, the resulting mixture was™ uS^^^ ?° tena8e (Boehrin ^ to a concentration of 

Phenol and chloroform and the RNA JSpSSSISS 2SS S^S?."^ ^ ^ "*«■«» ■* 
10mM Tris-HCI (pH 7.5) containing 1 mM EDTA. ^ RNA predpitate TOS dissolv «l * 200 „| of 

2. Extraction of Messenger RNA (mRNA) 

3. Synthesis of Single Stranded cDNA 

SinglestrandedcDNAwas synthesized from approximately 40 ng of me mRNA obt^ned in step 2 above using ^ 
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sTto ^! SSSS?^? ST"" described in the The resultant product was then 

used to amplify cDNA that codes for mouse H chain V region. Furthermore, in order to amplify cDNA that codes for 
mouse L cham V reg.cn, Sl ng.e stranded cDNA was synthesized from approximate* 1 o „ ofTe iwJSSlS 



4. Amplification of Gene Coding for Antibody Variable Region by PCR 

(1) Amplication of cDNA Coding for Mouse H Chain V Region 

MHV (mouse heavy variable) primers 1 to 12 shown in SEQ ID NOs: 13 to 24 and MHC (mouse heavy con- 
SSTT S fT P r R SE ?; D N ° : 25 ^ S T * a '- *^«*>W * 88-89. 1991) were used for ^pTr 
SJS^tIS " ? Z ^IT" COnfa,nin9 10 mM TriS - HCI 8-3), 50 mM KCI. 0.1 mM dNTPs (dATP. dGTP 
fjf' FT*' 0 001% W aelatin. 5 units of DNA polymerase AmpliTaq (PerWn Elmer Cetus) 

NO ^T, 0 tf ltH MHV ^ ^ " SE ° ' D N0S: 13 to 24 ' 75 » M * the M ™ primer shown in SEQ X 
!Sh 5^Juv T?, 8 fl and8d ° DNA SOlU,i0n ° bteined in step 3 ^ PCR solu « on s «ere prepared for 
each of the MHV primers 1-12. After covering each solution with 50 ul of mineral oil. it was heated in the order of 3 

EES « e T r T e t * ^ fol,owed by a cyc,e of 1 minute at 94 ° c ' 1 minute at »c and 1 

at72 C. After repeating this heating cycle 30 times, the reaction mixture was further incubated for 10 minutes at 

(2) Amplification of cDNA Coding for Mouse L Chain V Region 

MKV (mouse kappa variable) primers 1 to 1 1 shown in SEQ ID NOs: 1 to 1 1 and MKC (mouse kappa constant) 
pnmer shown in SEQ ID NO: 12 (Jones. ST. et al. , Bio/Technology. 9. 88-89. 1 991 ) were used mSSSrSSS 

^JUSST .? w ^ rformed from 2 0 Ml of the single stranded cDNA obtained in step 3 above using the 
same mettod as that described for amplification of H chain V region gene in step 4 part (1) above with the exception 
that amplication was performed using 0.25 uM each of the MKV primer mixtures and 3.0 uM of MCK primer. 

5. Purification and Fragmentation of PCR Product 

^rl** reS ^ VS ° NA ,ra9mentS * *• H Chain V re9ion ^ L chain v re 9 ion "PW* by PGR as described above 
were separated by agarose gel electrophoresis using 1 .5% low melting \^ag^(^. fif^^o!!^^ 
•ng an H chain DNA fragment approximately 450 bp in length and « L chain DNA fragmen JJSSJS? in 

^^ho'foH^^^ nta -C ' 1 ' ^^crvlvf^ ^" minutes at 65°C followed by the addition of an equal volume of 20 mM 
Tns-HCI (pH 7.5) containing 2 mM EDTA and 300 mM NaCI . 

This mixture was extracted by phenol and chloroform, the DNA fragments were recovered by ethanol precipitation 
anddissolved Un 10 mM Tris-HCI ( P H 7.5) containing 1 mM EDTA. Next. tm^m^^Ogi^S^SSS^ 
T? M^°LT 1riC ! ,0n Xma ' (NSW En3land BioUbs > in 10 mM ^-HCI (PH 7.9) containing 1oT M MgCU 

Thus, a DNA fragment containing a gene that codes for mouse K-type L chain V region, and a DNA fragment con- 
ments bolh have an Sail attachment site at their 5' terminus, and an Xmal attachment site at their 3' terminus. 
6. Linkage and Transformation 

Approximately 0.3 ug of the Sall-Xmal DNA fragment containing gene that codes for mouse kappa-type L chain V 
region prepared in the manner described above were mixed with approximately 0. 1 ug of P UC19 vectoVnakara Shuzo) 
?^f red 9 *J in9 Sa "' Xmal and a,kalin e Phosphatase of Escherichia SOU (BAP; Takara Shuzo). for 4 hours at 
18C m a buffered reaction nurture containing 1 unit of T4 DNA ligase (Gibco BRL) and added suplemented buffer to 

p«i I"? 5 ilH 6 ab °" e - n1entioned linka 3e mixture were added to 50 ul of competent cells of E. coli DH5a (GIBCO 

>T m!?.™"? 5? C !i[ S W6re all0Wed t0 Stand for 30 minutes on ic • *»■ 1 minute at 42 °C and agalr7for 1 minute n 
ice. Next 400 ul of 2 x YT medium (Molecular Cloning: A Laboratory Manual, Sambrook. et al.. Cold Spring Harbor Lab- 

r re ^ S ' 1989) ll were added ' After incubating for 1 hour at 37°C. the JL cali was spread onto 2 x YT agar medium 
(Molecular Cloning: A Laboratory Manual. Sambrook. et al.. Cold Spring Harbor Laboratory Press. 1989) containing 50 
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ng/ml of ampicillin (Meiji Seika) followed by incubation overnight at 37°C to obtain the E. coli transfbrmant 

Subsequently, 50 fig of X-Gal (5-bromo-4-chloro-3-indolyl-p-D^galactoside, Takara Shuzo) were applied as selec- 
tion marker at this time. 

This transformant was incubated overnight at 37°C in 10 ml of 2 x YT medium containing 50 ng/ml of ampicillin 
and plasmid DNA was prepared from this culture using the QIAGEN Plasmid Mini Kit (QIAGEN) and followinq the pro- 
cedure described in the instructions. 

The plasmid containing gene that codes for mouse K-type L chain V region originating in hybridoma WS-4 obtained 
in this manner was named pUC-WS4-VL 

A plasmid containing gene that codes for mouse H chain V region derived from hybridoma WS-4 was prepared 
from Sall-Xmal DNA fragments by following the same method as described above with the exception of using JM109 
for the E SBli competent cells. The resulting plasmid was named pUC-WS4-VH. 

Example 2: Determination of DNA Nucleotide Seg upnrp 

The nucleotide sequence of the cDNA coding region in the above-mentioned plasmids was determined using M13 
Primer RV and M13 Primer M4 (both Takara Shuzo) as sequence primers, an automated DNA sequencer (Applied Bio- 
systems Inc.) and the Taq Dye Deoxy Terminator Cycle Sequencing Kit (Applied Biosystems Inc.) and following the pro- 
tocol specified by the manufacturers. The nucleotide sequence of the gene that codes for the L chain V region of mouse 
WS-4 antibody contained in plasmid pUC-WS4-VL is shown in SEQ ID NO: 26. In addition, the nucleotide sequence of 

l?^?^ e ^ at C0d6S for the H chain V region of mouse ws ' 4 antibody contained in plasmid pUC-WS4-VH is shown in 
SEQ ID NO: 27. 

Example 3: Determination of CDR 

The basic structure of the V regions of the L and H chains has mutual similarities, each having four framework 
regions linked by three hyper variable regions, namely complementarity determining regions (CDR). Although the 
amino acid sequence of the framework region is relatively well preserved, the variability of the amino acid sequence of 
the CDR regions is extremely high (Kabat, E.A. et al., "Sequences of Proteins of Immunological Interest", US Dept of 
Health and Human Services, 1 991). 

On the basis of this feet, the CDR were determined as shown in Table 5 by investigating their homology by attempt- 
ing to match the amino acid sequence of the variable region of mouse monoclonal antibody to human IL-8 with the data- 
base of amino acid sequences of antibodies prepared by Kabat, et al. 



35 Table 5 



CDR in the L Chain V Region and H Chain V Region of Mouse WS-4 

Antibody 


Plasmid 


Sequence Number 


CDR1 


CDR2 


CDR3 


PUC-WS4-VL 


26 


24-34 


50-56 


89-97 


PUC-WS4-VH 


27 


31-35 


50-68 


101-111 



45 



SO 



55 



Example 4; Confirmation Of Expression of Cloned cDNA ( P reparation of Chimeric WS-d Antih ^v) 
Preparation of Expression Vector 

In order to prepare a vector that expresses chimeric WS-4 antibody, cDNA clones pUC-WS4-VL and pUC-WS4- 
VH, which code for the L chain and H chain V regions of mouse WS-4, respectively, were modified by PCR. These were 
then introduced into HEF expression vector (refer to that previously described. W092-19759 and and Fig 1) 

The backward primer (SEQ ID NO: 28) for the L chain V region and the backward primer (SEQ ID NO: 29) for the 
* a,n V re 9' on were respectively hybridized to DNA that codes for the start of the leader sequence of th V region 
and designed to have a Kozak consensus sequence (Kozak. M. et al., J. Mol. Biol., 196. 947-950, 1987) and a Hindlli 
restriction site. The forward primer (SEQ ID NO: 30) for the L chain V region and the forward primer (SEQ ID NO- 31) 
for the H chain V region were hybridized to a DNA sequence that codes for the terminal of the J chain, and designed to 
add a splice donor sequence and BamHI restriction site. 

100 pJ of PCR reaction mixture containing 20 mM Tris-HQ (pH 8.2), 10 mM KCI, 6 mM (NHifeSO* 1% Triton X- 
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100, 100 nM dNTPs, 1 .5 mM MgCl 2 , 100 pmoles of each primer, 100 ng of template DNA (pUC-VL or pUC-VH) and 2.5 
U of AmpliTaq enzyme, were covered with 50 fil of mineral oil. After initially denaturing for 3 minutes at 94°C, a heating 
cycle consisting of 1 minute at 94°C, 1 minute at 55°C and 1 minute at 72°C was repeated 30 times followed by final 
incubation for 10 minutes at 72°C. 

The PCR product was purified using 1.5% low melting point agarose gel followed by digestion with Hindi II and 
BamHI. The L chain V region was cloned into HEF expression vector HEF-VL-gic, while the H chain V region was cloned 
into HEF expression vector HEF-VH-gy1. After determining the DNA sequences, plasmids containing the DNA frag- 
ment having the correct DNA sequence were named HEF-chWS4L-gic and HEF-chWS4H-g y 1 respectively. 

Transfection into COS Cells 

In order to observe the transient expression of chimeric WS-4 antibody, the above-mentioned expression vectors 
were tested in COS cells. HEF-chWS4L-gic and HEF-chWS4H^g y 1 were simultaneously transfected into COS cells by 
elecfroporation using the Gene Pulser system (BioRad). Each DNA (10 ng) was added to 0.8 ml of aliquot containing 1 
x 10 7 cells/ml in PBS, and then pulsed at 1 .5 kV with a capacitance of 25 pF. 

After allowing a recovery period of 10 minutes at room temperature, the electroporated cells were suspended in 15 
ml of DMEM culture medium (GIBCO) containing 5% y-globulin-free fetal bovine serum placed in a tissue culture dish. 
After incubating for 96 hours, the culture medium was collected, cell debris were removed by centrifugation, and the 
supernatant was then filtered with a disk filter having a pore diameter of 0.45 (Gelman Science). 

ELISA 

ELISA plates for measurement of antigen binding and antibody concentration were prepared as described below. 
The ELISA plates for measurement of antigen binding activity were prepared in the following manner. After forming a 
solid layer in each well of a 96-well plate (Nunc) with 100 ^l of goat anti-human IL-8 polyclonal antibody (R&D Sys- 
tems) dissolved in a solid layer of buffer at a concentration of 2 jig/ml (0.1 M sodium bicarbonate, 0.02% sodium azide), 
and blocking with 200 *il of dilution buffer (50 mM Tris-HQ (pH7.2), 1% bovine serum albumin (BSA), 1 mM MgCI 2 , 0.15 
M NaCI, 0.05% Tween 20, and 0.02% sodium azide), 100 pJ of recombinant human IL-8 (Amersham) (5 ngfml) was 
added. 

A purified sample of chimeric antibody or culture supernatant of COS cells that expressed these was serially diluted 
and added to each well. Next, 100 *il of alkaline phosphatase-labeled goat anti-human IgG antibody (TAGO) (1 jig/ml) 
were added. After incubation and washing, substrate solution (1 mg/ml p-nitrophenyl-phosphate) was aided followed 
by measurement of absorbance at 405 nm. 

For measurement of antibody concentration, after forming a solid layer in the wells of a 96-well plate with 1 00 ^l of 
goat anti-human IgG antibody (TAGO) at a concentration of 1 ng/ml and blocking, a purified sample of chimeric antibody 
or culture medium of COS cells that expressed these was serially diluted and added to each well. Next, 100 \rt of alka- 
line phosphatase-labeled goat anti-human IgG antibody (TAGO) (1 M g/ml) was added. After incubation and washing, 
substrate solution (1 mg/ml p-nitrophenylphosphate) was added and absorbance was measured at 405 nm. 

As a result, since the chimeric antibody WS-4 showed specific binding to IL6, it was considered that this chimeric 
antibody has the correct structure of the V region of mouse monoclonal antibody WS-4 (see Fig. 2). 

Furthermore, the Escherichia coli having above-mentioned plasmid HEF-chWS4L-gic was deposited as 
Escherichia coli DHScc (HEF-chWS4L-gK), and the Escherichia coli having the above-mentioned plasmid HEF- 
chWS4H-gy1 was deposited as Escherichia coli JM109 (HEF-chWS4H-gy1) at the Bioengineering Industrial Technol- 
ogy Research Institute of the Agency of Industrial Science and Technology (1-1-3 Higashi, Tsukuba, Ibaraki, Japan) on 
July 12, 1994 under the respective names FERM BP-4739 and FERM BP-4740 in accordance the provisions of the 
Budapest Convention. 

Example 5: Preparation of Reshaped Human WS-4 Antibody 
Preparation of the H Chain V Region of Reshaped Human WS-4 Antibody 

DNA that codes for the H chain V region of reshaped human WS-4 antibody was designed in the manner described 
below. Complete DNA that codes for the H chain V region of reshaped human \NS-4 antibody was designed so that 
known DNA sequences that respectively code for FRt through FR3 of human antibody VDH26 and FR4 of human anti- 
body 4B4 are linked to the DNA sequence that codes for the CDR of the H chain V region of mouse WS^ antibody. 

Next, a Hindlll recognition site/Kbzak consensus sequence and BamHI recognition site/splice donor sequence 
were respectively added to the 5' and 3' sides of this DNA sequence, followed by introduction into an HEF expression 
vector. The DNA sequence designed in this manner was then divided into four approximately equal oligonucleotides 
after which the secondary structure of those oligonucleotides for which there is the possibility of obstructing the assem- 
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My of these oligonucleotides were analyzed by computer. 

< „ J h f^"J oli90nu ° leotide sequences are shown in SEQ ID NOs: 32 to 35. These oligonucleotides have lengths of 
1 13 to 143 bases, and adjacent oligonucleotides have an overlap region mutually consisting of 20 bases HF1 (SEQ ID 
NO: 32) and HF3 (SEQ ID NO: 34) of these four oligonucleotides have a sense DNA sequence while the other HF2 
(SEQ ID NO: 33) and HF4 (SEQ ID NO: 35) have an antisense DNA sequence. These oligonucleotides were synthe- 
sized by an automated DNA synthesizer (Applied Biosystems). 

In addition, the method of assembly of these four oligonucleotides by PCR is illustrated in Fig 3 Approximately 1 00 
ng each of HF1 and HF2 as well as HF3 and HF4 were combined and added to a PCR reaction mixture having a final 
volume of 98 jU and containing 2.5 U of Pfu DNA polymerase. After initially denaturing for 3 minutes at 94°C the solu- 
tions were incubated for 2 cycles each cycle consisting of incubation for 2 minutes at 94°C. 2 minutes at 55°C and 2 
minutes at 72°C. 

After mutually replacing half the volume of the PCR reaction solutions, incubation was continued for an additional 
two cycles. After adding 100 pmoles each of RVH5' primer (SEQ ID NO: 36) and RVH3' primer (SEQ ID NO" 37) as 
external primers, the PCR reaction solutions were covered with 50 pi of mineral oil. After initially denaturing for 3 min- 
utes at 94«C, the reaction solutions were incubated for 45 cycles of 1 minute at 94«>C, 1 minute at 55°C and 1 minute at 
72°C, followed finally by incubation for 10 minutes at 72°C. 

A DNA fragment containing approximately 450 base pairs was purified on a 1 .5% low melting point agarose gel 
digested with Hindlll and BamHI and cloned into HEF expression vector HEF-VH-g r 1 (Fig. 1). After determining the 
DNA sequence using EF-1 primer (SEQ ID NO: 66) and HIP primer (SEQ ID NO: 67). theplasmid that contained a DNA 
fragment that codes for the correct amino acid sequence of the H chain V region was named HEF-RVHa-gy1 The 
amino acid sequence and nucleotide sequence of the H chain V region contained in this plasmid HEF-RVHa-av1 are 
shown in SEQ ID NO: 38. 

Each of the versions "b", "c"."d", "e", T, "g" and "h" of the HchainV region of reshaped human WS^ antibody was 
prepared in the manner described below. 

Version "b" (RVHb) was amplified by PCR using mutagen primers LTW1 (SEQ ID NO: 39) and LTW2 (SEQ ID NO- 
40), designed so that leucine at position 47 was replaced by tryptophan, RVH5' (SEQ ID NO: 36) and RVH3' (SEQ ID 
NO:37)forthepnmers that defineboth ends, and plasmid HEF-RVHa-g T 1 as the template DNA to obtain plasmid HEF- 
RVHb-g y 1. The amino acid sequence and nucleotide sequence of the H chain V region contained in this plasmid HEF- 
RVHb-gy1 are shown in SEQ ID NO: 41. ^ 

Version "c" was amplified by PCR using mutagen primers QTP1 (SEQ ID NO: 42) and QTP2 (SEQ ID NO- 43) 
designed so that glutamic acid at position 41 was replaced by proline, and plasmid HEF-RVHa-gyl as the template DNA 
to obtain plasmid HEF-RVHc-gy1. The amino acid sequence and nucleotide sequence of the H chain V region con- 
tained in this plasmid HEF-RVHc-g r 1 are shown in SEQ I D NO : 44. 

Version "d" was amplified by PCR using mutagen primers QTP1 and QTP2 and plasmid HEF-RVHb-g r 1 as the 
template DNA to obtain plasmid HEF-RVHd-gy1 . The amino acid sequence and nucleotide sequence of the H chain V 
region contained in this plasmid HEF-RVHd-gy1 are shown in SEQ ID NO: 45. 

Version "e" was amplified by using mutagen primers ATP1 (SEQ ID NO: 46) and ATP2 (SEQ ID NO- 47) designed 

at P 08 *' 0 " 40 was re P' aced ^ Proline, and plasmid HEF-RVHd-g/1 as the template DNA to obtain plas- 

u«"n»M*^ ' ami "° acid Sec ' uence and nucleotide sequence of the H chain V region contained in this plas- 
mid HEF-RVHe-gy1 are shown in SEQ ID NO: 48. 

Version T was amplified using mutagen primers GTA1 (SEQ ID NO: 49) and GTA2 (SEQ ID NO: 50) designed so 
at Position 44 was replaced by alanine, and plasmid HEF-RVHd-gy1 for the template DNA to obtain plasmid 
The amno acid sequence and nucleotide sequence of the H chain V region contained in this plasmid 
HEF-RVHf-gyl are shown in SEQ ID NO: 51. 

Version "g" was amplified using mutagen primers LTF1 (SEQ ID NO: 52) and LTF2 (SEQ ID NO- 53) designed so 
that leucine at position 67 was replaced by phenylalanine, and plasmid HEF-RVHd-g y 1 as the template DNA to obtain 
plasmid HEF-RVHg-gyi . The amino acid sequence and nucleotide sequence of the H chain V region contained in this 
plasmid HEF-RVHg-gyl are shown in SEQ ID NO: 54. 

Version "h" was amplified using mutagen primers LTF1 and LTF2. and plasmid HEF-RVHb-gyl as the template 
DNA to obtain plasmid HEF-RVHh-gyl. The amino acid sequence and nucleotide sequence of the H chain V region 
contained in this plasmid HEF-RVHh-gy1 are shown in SEQ ID NO: 55. 

Preparation of L Chain V Region of Reshaped Human WS-4 Antibody 

DNA that codes for the L chain V region of reshaped human WS-4 anttoody was designed in the manner described 
below. Complete DNA that codes for the L chain V region of reshaped human WS-4 antibody was designed so that a 
DNA sequence that codes for the FR of human antibody REI is linked to the DNA sequence that codes for the CDR of 
the L chain V region of mouse WS-4 antibody. 

Next, a Hindlll recognition site/Kozak consensus sequence and BamHI recognition site/splice donor sequence 
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ZSSSSlr ISiSH 9 ^ J ** DNA S6qUenCe 80 38 10 enab,e * to be '"to an HEF 

» u- ?1 sequence designed in this manner was then divided into four approximately equal olioonu- 

?!* *! StrUCtUre * 1,1086 ^c'eotides for which mere is^ 
the assembly of these oligonucleotides were analyzed by c mputer oosirucwig 

106 KS^STSlSiS?^ T 6 SE ° ,D N ° S: 56 10 5a TheSe Nucleotides have lengths of 

^OH^JSt^m^S^S^ r T 0V6rteP re9i °" mUtUa " y COnSi8,in9 0f19 10 23 base * LF1 
LF2 (SEqTd NO S JS LF i^SiS JST rt,aonucleo,ides have a sen * a ™* sequence, while the other 
th jL ~T «?' ^ (S Q ,D N0: ^ have an DNA sequence. These oligonucleotides were syn- 

thesized us.no the same method as that errployed for the above-mentionedHFl through HF4 * 

m ^L aSSemb ^, aft " inrt ' ally denaturi "9 98 Ml of a PCR mixture containing 100 ng of each of the four tvoes of the 
nudeotttos and 5 U of Ampli Tag for 3 minutes at 94°C, the mixture was inaLted for 2 cTdi each cwle^nsS 
of incuba^ for 2 minutes at 94'C. 2 minutes at 55*C and 2 minutes at 72'C. ^mM^SSSl^SSSS 
pr|mer (SEQ «D NO: 60) and RVL3' primer (SEQ ID NO: 61) as external primers, the PCR irtbHS^Sl^SS 

- on minute at 94»C. 1 minute at 5S-C and 1 minute at 72<>C. followed finely by incubation for 10 mS?£c£ 

dinp^thtS "!!?"??, 400 tese P*« «** P^ified using 1.5% low melting point agarose gel 

digested wrth Hmdlll and BamHI and cloned into HEF expression vector HEF-VL-qk (Fig. 1) After determinirw the DNA 

SUSHS 0 f 1 Primef (SE ° ' D N ° : 661 ^ K ' P Pnmer (SEQ 10 N0: ^ oSSSSl frag 

ment that codes for the correct ammo acid sequence of the L chain V region was named HEF-RVLa-gic The amino aid 

ESSE 6 SeqUe " Ce * ^ L *■* V re9i ° n COntened «» Ptesmid HEF-RVU^te Sin SeS 

e „i H erSi0n ?" (RVLb) " aS amplified by PCR usin 9 muta 9 en P*™« FTY1 (SEQ ID NO- 63) and FTY2 (SEQ ID NO- 

SiSJEf ? d6f,ne ^ endSl 8nd Pl8smid ^EF-RVLa-flK as the template DNA to obtain 0asm2 

HEF-fWl^^ are s| a o^^n^EQ^ nucleotide sequence of the L chain V region contained in this plasmkJ 

In order to evaluate the antigen binding activity of each chain of the reshaped human WS-4 antibody COS cells 

for vers on a of the L chain of reshaped human WS-4 antibody, and expression vector HEF-chWS4H-gy1 for the H 
Z 1 Ch T C WS_4 ant,body - After *• culture medium aspi-eviously described Ine amourt of SJbcdv 

SSS.SS 8 ? bir £T 9 T ivSy were measured for the antibodies p™**- usin 9 ^SSEISIKS 

thf n= ^ EX3mple 4 71,056 r6SultS are shown in Fi 9 4 - ^ sh ^n ^ *9- 4. it was corrf3 tfVat 

EEX? - CS - ant,9e " bindin9 *** betWSen chimeric ■"■»* used as the r^te^nfrol 

and antibody cons.st.ng of a reshaped L chain and chimeric H chain (RVLa/chH) 

A »I^ f" 16 '" 116 ' in order to the combination of expression vector HEF-chWS4L-g K for the L chain of chi 

S^^il^: - ^^ 1 ^ hUman b °* we^ultus. 

;«?^=J-^1 !f areJ * e am0unt * arrtlbody P roduced and an «9en binding activity were measured for the 
resulting antibody usrng the method described in thesection on -EU8ANn1heabo«E^e4 JSZ^^! 
rty was not demonstrated for this antibody (chlVRVHa) (see Fig. 4) 9 ^ 

As previously described, since version "a" of the Lchain of reshaped human WS-4 antibody exhibited antiaen bind- 
mg activjy equal to that of the L chain of chimeric WS-4 antibody, evaluation of each vers^XeSapS ? TJSL 
was performed by simultaneously trusteeing COS cells with each version of the reshaped «J!££??3 
the Lchain of reshaped human WS-4 antibody (RVLa). 

ant^T ^"f th0Se antb0dieS havi " 9 vefsions v - " d "' " e "- T - "9" a " d of the reshaped H chain exhibited 
^ f lT S 3 fUnCt,0f1a ' arrt9en bindin 9 site in " uma " antibody. However, with respect totte 
^^^5) ^^^^^ 

4 a nhS?rm/! 1 ? ef ^ di^SS, " wasconc,uded ^ a "«b«ly having version VoftheLchain of reshaped human WS- 
t^ XS^Z K ° f *S h Chain * re8haP6d hUman WS " 4 -" b0 * r6forms a a "«9en bM- 

SSJK ^ TE5^2 8n b ' nd,n9 aCtiVity - and 1,181 the amount * antibod V P roduc ed * comparable to chi- 
meric WS-4 antibody (chL/chH) following simultaneous transfection into COS cells 

Next, an evaluation of version V of the L chain of reshaped human WS-4 antibody (RVLb) was performed bv simul- 

h vil ^ *!? ° n,y havinfl Verei0n " 9 " 01 *• H chain * shaped Tuman WS- 

S£T!IS ) -t ^ 8Clivi1y ""P""* to chi ^"C WS-4 antibody (chL/chH) used as 

the pos.tive control, and it was concluded that this combination forms a functional antigen binding site in human antj- 
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body. In addition, with respect to amount of antibody produced, all versions were produced in lesser amount than chi- 
meric WS-4 antibody (chLVchH) with the exception of version "g" (RVHg) (see Fig. 6). 

In the above-mentioned evaluation, the two types of reshaped human antibody (RVLa/RVHg and RVLb/RVHg) that 
exhibited binding activity to human IL-8 and extent of production comparable to that of chimeric WS-4 antibody 
(chL/chH) were respectively purified with a Protein A column, after which binding activity was evaluated accurately 
using the method described in the section on ELISA in Example 4. The result showed that chimeric WS-4 antibody 
(chL/chH), RVLa/RVHg antibody and RVLb/RVHg antibody all exhibited the same extents of binding activity (see Fig. 
7). 

Based on these findings, it was concluded that antibody having either version "a" (RVLa) or version "b" (RVLb) of 
the L chain of reshaped human WS-4 antibody and version "g" (RVHg) of the H chain of reshaped human WS-4 anti- 
body reforms a functional antigen binding site that a level of exhibits favorable antigen binding activity, and that a level 
of antibody production comparable to that of chimeric WS-4 antibody (chL/chH) was exhibited following simultaneous 
transfection into COS cells. 

The inhibitory activity on ILn8 binding to IL-8 receptors of reshaped human antibody consisting of version "a" (RVLa) 
of the H chain and version g" (RVHg) of the H chain of reshaped human WS-4 antibody, or version "b" (RVLb) of said L 
chain and version "g" (RVHg) of said H chain, was evaluated by ligand receptor binding inhibition assay. 

Approximately 100 ml of heparinized blood sample from normal subjects was layered in 35 ml aliquots onto 15 ml 
of Mono-Poly separation solution (ICN Biomedicals), and the human neutrophil layer was isolated by centrifugation 
according to the instructions provided. After washing these cells with RPMI-1 640 medium containing 1 % BSA, contam- 
inating erythrocytes were removed with 150 mM ammonium chloride solution. After centrifuging, the cells were washed 
with RPMI-1640 medium containing 1% BSA and resuspended at a concentration of 2 x 10 7 cells/ml. The neutrophil 
content of this cell suspension was found to be 95% or more as a result of measuring after staining smear specimens 
prepared using Cytospin (Shandon) with Diff-Quik stain (Green Cross). 

The above-mentioned neutrophil suspension was cervtrifuged and resuspended at a concentration of 2 x 10 7 
cells/ml with binding buffer (D-PBS containing 1% BSA and 0.1% sodium azide). At this time, SK2 chimeric antibody 
having an Fc portion identical to that of the human antibody of the present invention (see International Patent Applica- 
tion No. PCT/JP94/00859) and its antigen, human IL-6, were added to concentrations of approximately 50 ugAnl and 
approximately 40 ng/ml, respectively, and incubated for 30 minutes in an ice bath for the purpose of pre-saturating the 
Fc receptors on the neutrophils. 

IL-8 radioactively labeled with 125 l (74 TBq/rnmol, Amersham) and non-labeled IL-8 (Amersham) prepared by mix- 
ing in binding buffer at concentrations of 4 ng/ml each. Chimeric WS-4 antibody (chL/chH), reshaped human antibody 
(RVLa/RVHg and RVLb/RVHg), negative control human antibody (PAESEL + LORE I) or positive control mouse WS-4 
antibody was respectively diluted with binding buffer at concentrations between 2000 ng/ml and approximately 8 ng/ml 
in stepwise, 2-fold dilutions. 50 nl of IL-8 solution and 50 *il of each of the antibody solutions were incubated for 30 min- 
utes in an ice bath. Next, 100 ^l of the above-mentioned neutrophil suspension was added and incubation was contin- 
ued further for 1 hour with mixing every 15 minutes. Following incubation, the cell suspension was layered onto 200 nl 
of 20% saccharose solution followed by centrifugation and freezing. In order to measure the IL-8 bound to the cells, the 
cell sediment was cut away and radioactivity was measured with a gamma counter (Aroka). Those results are shown in 
Fig. 8. 

Antibody having version "a" of the L chain (RVLa) and version "g" of the H chain (RVHg) of reshaped human WS- 
4 antibody, or version "b" of said L chain and version "g" of said H chain, was clearly shown to have binding inhibitory 
activity comparable to that of chimeric antibody (chL/chH) in respect of the binding of IL-8 to IL-8 receptors. 

Furthermore, the Escherichia coli having the above-mentioned plasmid HEF-RVLa-gic was deposited as 
Escherichia coli DH5a (HEF-RVLa-gic), and the Escherichia coli containing plasmid HEF-RVHg-gy1 was deposited as 
Escherichia coli JM109 (HEF-RVHg-gy1) at the Bioengineering Industrial Technology Research Institute of the Agency 
of Industrial Science and Technology (1-1-3 Higashi, Tsukuba, Ibaraki, Japan) on July 12, 1994 under the respective 
names FERM BP-4738 and FERM BP-4741 based on the provisions of the Budapest Convention. 

Reference Example 1 : Preparation of Hvbridoma WS^4 

Hybridoma that produces anti-human IL-8 monoclonal antibody was prepared by fusing spleen cells of BALB/c 
mice immunized with human IL-8 and mouse myeloma cells P3x63-Ag8.653 according to routine methods using poly- 
ethylene glycol. Screening was performed using the activity of binding with human IL-8 as the criterion to establish the 
hybridoma WS-4 (Ko, Y.C. etal., J. Immunol. Methods, 149, 227-235, 1992). 

INDUSTRIAL APPLICABILITY 

The present invention provides reshaped human antibody against human IL-8, and in this antibody, the CDR of the 
V region of human antibody is substituted with the CDR of mouse monoclonal antibody against human IL-8. Since the 
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D^EST" DeP0Si,ed ^ me PrWiSi ° nS ° f ArtC ' e 13 ttS 0f the «■* Coop^on ^aty internal 



Deposit Numbers and Deposition Dates: 



(1) Escherichia coli DH5a (HEF-RVLa-gic) 
Deposit no.: FERM BP-4738 
Deposition date: July 12, 1994 

(2) Escherichia coli DHScc (HEF-chWS4L-gK) 
Deposit no.: FERM BP-4739 

Deposition date: July 12, 1994 

(3) Escherichia coli JM109 (HEF-chWS4H^g r 1) 
Deposit no.: FERM BP-4740 

Deposition date: July 12, 1994 

(4) Escherichia coli JM109 (HEF-RVHg-gyt) 
Deposit no.: FERM BP-4741 

Deposition date: July 12, 1994 



25 



EP0770 628A1 

SEQUENCE LISTING 

SEQ ID NO: 1 

SEQUENCE LENGTH: 40 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV1 

SEQUENCE 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 
SEQ ID NO: 2 

SEQUENCE LENGTH: 39 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV2 

SEQUENCE 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 
SEQ ID NO: 3 

SEQUENCE LENGTH: 40 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV3 

SEQUENCE 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 



26 



EP0 770 628A1 



SEQ ID NO: 4 
SEQUENCE LENGTH: 43 
SEQUENCE TYPE: Nucleic acid 
STRANDBDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA . 
NAME OF SEQUENCE: MKV4 
SEQUENCE 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 
SEQ ID NO: 5 

SEQUENCE LENGTH: 40 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV5 

SEQUENCE 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 

SEQ ID NO: 6 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV6 

SEQUENCE 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 
SEQ ID NO: 7 
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SEQUENCE LENGTH: 41 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV7 

SEQUENCE 

ACTAGTCGAC ATGGGOTTCA AGATGGAGTC ACAKVYYCWG G 
SEQ ID NO: 8 

SEQUENCE LENGTH: 41 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE : MKV8 

SEQUENCE 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 
SEQ ID NO: 9 

SEQUENCE LENGTH: 35 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV9 

SEQUENCE 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 
SEQ ID NO: 10 

SEQUENCE LENGTH: 37 
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SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV10 

SEQUENCE 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 
SEQ ID NO: 11 

SEQUENCE LENGTH: 38 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV11 

SEQUENCE 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 
SEQ ID NO: 12 

SEQUENCE LENGTH: 27 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKC 

SEQUENCE 

GGATCCCGGG TGGATGGTGG GAAGATG 
SEQ ID NO: 13 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 
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STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV1 

SEQUENCE 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 
SEQ ID NO: 14 

SEQUENCE LENGTH: 36 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV2 

SEQUENCE 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 
SEQ ID NO: 15 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV3 

SEQUENCE 

ACTAGTCGAC ATGAAGVTGT GGTTAAACTG GGTTTTT 
SEQ ID NO: 16 

SEQUENCE LENGTH: 35 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 
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TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV4 

SEQUENCE 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 
SEQ ID NO: 17 

SEQUENCE LENGTH: 40 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV5 

SEQUENCE 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 
SEQ ID NO: 18 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV6 

SEQUENCE 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 
SEQ ID NO: 19 

SEQUENCE LENGTH: 36 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 
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MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: MHV7 
SEQUENCE 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 
SEQ ID NO: 20 

SEQUENCE LENGTH: 33 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV8 

SEQUENCE 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 
SEQ ID NO: 21 

SEQUENCE LENGTH: 40 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV9 

SEQUENCE 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
SEQ ID NO: 22 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 
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NAME OF SEQUENCE: MHV10 
SEQUENCE 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
SEQ ID NO: 23 

SEQUENCE LENGTH: 38 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV11 

SEQUENCE 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 
SEQ ID NO: 24 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV12 

SEQUENCE 

ACTAGTCGAC ATGATGGTGT TAAGTCTTCT GTACCTG 
SEQ ID NO': 25 

SEQUENCE LENGTH: 28 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHC 
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SEQUENCE 

GGATCCCGGG CCAGTGGATA GACAGATG 
SEQ ID NO: 26 

SEQUENCE LENGTH: 382 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: cDNA 
NAME OF SEQUENCE: WS4VL 
Sourse 

Organism: Mouse 
Immediate source 

Clone: pUC-WS4-VL 
Characteristics: 1..60 sig peptide 
61.. 382 mat peptide 

Sequence 

ATG AGT GTG CTC ACT CAG GTC CTG GGG TTG CTG CTG CTG TGG CTT ACA 
Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 
- 20 -15 .xo _ 5 

GGT GCC AGA TCT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 
Gly Ala Arg Cys Asp He Gin Ket Thr Gin Ser Pro Ala Ser Leu Ser 

. - 1 1 5 10 

GCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA ACT GAG ATT 
Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Arg Ala Ser Glu He 

15 20 25 

ATT TAC AGT TAT TTA GCA TGG TAT CAG CAG AAA CAG GGA AAA TCT CCT 
lie Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro 
30 35 40 
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CAG CTC CTG GTC TAT AAT GCA AAA ACC TTA .GCA GAT GGT GTG TCA TCA 240 
Gin L u Leu Val Tyr Asn Ala Lys Thr L u Ala Asp Gly Val Ser Ser 
5 45 50 55 60 

AGG TTC AGT GGC AGT GGA TCA GGC ACA CAG TTT TCT CTG CGG ATC AGC 288 
Arg Phe Ser Gly Ser GLy Ser Gly Thr Gin Phe Ser Leu Arg lie Ser 
10 65 70 75 

AGC CTG CAG CCT GAA GAT TTT GGG AGT TAT TAC TGT CAA CAT CAT TTT 336 
Ser Leu Gin Pro Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His His Phe 

80 85 90 

GGT TTT CCT CGG ACG TTC GGT GGA GGC ACC AAG CTG GAA CTC AAA C 382 
Gly Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 

95 100 105 

SEQ ID NO: 27 
SEQUENCE LENGTH : 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: CDNA 
NAME OF SEQUENCE: WS4VH 
Sourse 

Organism: Mouse 
Immediate source 

Clone: pUC-WS4-VH 
Characteristics: 1..57 sig peptide 
4s 58.. 424 mat peptide 

Sequence 

ATG AAG TTG TGG TTA AAC TGG GTT TTT CTT GTG ACA CTT TTA AAT GGT A 8 

Met Lys Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 
-19 -15 -10 -5 • 
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ATC CAG TGT GAG GTG AAA CTG GTG GAG TCT GGA GGA GGC TTG ATA CAG 
He Gin Cys Glu val Lys Leu Val Glu Ser Gly Gly ciy Leu He Gin 

CCT GGG GAT TCT CTG AGA CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 

15 20 2 5 

ACT GAT TAC TAG CTG AGC TGG GTC CGC CAG CCT CCA GGA AAG GCA CTT 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Ala Leu 
15 30 35 tn 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser 
as 65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA GGT GAG GAC AGT 
Gin Ser He Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 
30 80 85 90 

GCC ACT TAT TAC TGT GCA CGA GAG AAC TAT AGG TAC GAC GTA GAG CTT 
Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 



35 



40 



SO 



95 100 105 

GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 . U5 120 



SEQ ID NO: 28 
SEQUENCE LENGTH: 34 
45 SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: chVL backward primer 
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SEQUENCE 

ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 
SEQ ID NO: 29 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVH backward primer 

SEQUENCE 

GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTGGGT 
SEQ ID NO: 30 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVL forward primer 

SEQUENCE 

CTTGGATCCA CTCACGTTTG AGTTCCAGCT TGGTGCC 
SEQ- ID NO: 31 

SEQUENCE LENGTH : 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVH forward primer 

SEQUENCE 
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GTCGGATCCA CTCACCTGCA GAGACAGTGA CCAGAGT ^ 
SEQ ID NO: 32 

SEQUENCE LENGTH: 137 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HF1 

SEQUENCE 

TAAGCTTCCA CCATGGAGTT TGGGCTGAGC TGGGTTTTCC TTGTTGCTAT TTTAAAGGGT 60 
GTCCAGTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT TGGTCCAGCC TGGGGGTTCT 120 
CTGAGACTCT CATGTGC 

137 

SEQ ID NO: 33 

SEQUENCE LENGTH: 143 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HF2 

SEQUENCE 

GCACJGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 
CCTTTCCCTT .GAGCTTGGCG GACCCAGCTC AGGTAGTAAT CACTGAAGGT GAATCCAGAG 120 
GCAGCACATG AGAGTCTCAG AGA 

143 

SEQ ID NO: 34 

SEQUENCE LENGTH: 113 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE : Synthetic DNA 
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NAME OF SEQUENCE: HF3 
SEQUENCE 

TACACAAGAG AGTACAGTGC ATCTGTGAAG GGCAGACTTA CCATCTCAAG AGAAGATTCA 
AAGAACACGC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTGGC CGT 
SEQ ID NO: 35 

SEQUENCE LENGTH: 117 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HF4 

SEQUENCE 

TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGGGTTCCC TGGCCCCAGT AAGCAAGCTC 
TACGTCGTAG CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 
SEQ ID NO: 36 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVH5 ' primer 
SEQUENCE * 

GATAAGCTTC CACCATGGAG TTTGGGCTGA GCTGGGT 
SEQ ID NO: 37 

SEQUENCE LENGTH: 31 

SEQUENCE TYPE : Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 
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MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVH3 ' primer 
SEQUENCE 

GTCGGATCCA CTCACCTGAG GAGACGGTGA C 
SEQ ID NO: 38 

SEQUENCE LENGTH: 424 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVHa 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHa-gyl 

Amino acid -19 — 1: leader 

Amino acid 1-30 :FR1 

Amino acid 31-35:CDR1 

Amino acid 36-49 :FR2 

Amino acid 50-68 :CDR2 

Amino acid 69-100:FR3 

Amino acid 101-111 :CDR3 

Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 
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GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
15 30 35 40 A5 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 
Glu Leu Val Gly Leu He Arg Asn Lys Ala.Asn Gly Tyr Thr Arg Glu 
20 50 55 go 

TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 
25 65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 . H5 120 

SEQ ID NO: 39 

SEQUENCE LENGTH: 34 
4S SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LTW1 
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SEQUENCE 

GGCTAGAGTG GGTGGGTCTC ATTAGAAACA AAGC 
SEQ ID NO: 40 

SEQUENCE LENGTH: 36 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LTW2 

SEQUENCE 

GAGACCCACC CACTCTAGCC CTTTCCCTTG AGCTTG 
SEQ ID NO: 41 

SEQUENCE LENGTH: 424 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVHb 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHb-gyl 
Amino acid -1 9 -- 1 : leader 
Amino acid 1-30 :FR1 
Amino acid 31-35 :CDR1 
Amino acid 36-4 9:FR2 
Amino acid 50-68 :CDR2 
Amino acid 69-100:FR3 
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Amino acid 101-111 :CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 

GTC GAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAG TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
25 30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT' TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 ioo 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
HO 115 120 

SEQ ID NO: 42 

SEQUENCE LENGTH: 32 
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SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: QTP1 
SEQUENCE 

TGGGTCCGCC AAGCTCCAGG GAAAGGGCTA GA 
15 SEQ ID NO: 43 

SEQUENCE LENGTH: 32 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: QTP2 

SEQUENCE 

30 TCTAGCCCTT TCCCTGGAGC TTGGCGGACC CA 

SEQ ID NO: 44 

SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE : Synthetic DNA 
NAME OF SEQUENCE: RVHc 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHc-gyl 
Amino acid -19 — 1: leader 
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Amino acid 1-30 :FR1 

Amino acid 31-35 :CDR1 

6 

Amino acid 36-49 :FR2 

Amino acid 50-68 :CDR2 

10 Amino acid 69-100:FR3 

Amino acid 101-111 :CDR3 

Amino acid 112-122 :FR4 
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Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC AC A AGA GAG 240 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
80 85 90 
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GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 120 

SEQ ID NO: 45 

SEQUENCE LENGTH: 424 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVHd 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHd-gyl 

Amino acid -19 — 1: leader 

Amino acid 1-30:FR1 
Amino acid 31-35 :CDR1 
Amino acid 36-49 :FR2 
Amino acid 50-68 :CDR2 
Amino acid 69-100 :FR3 
Amino acid 101-111 :CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
~ 19 -15 ,io _ 5 
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GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

OCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
10 15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
15 30 35 4 0 „ 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala. Asn Gly Tyr Thr Arg Glu 
20 50 55 6(J 

TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 
25 65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 9 o 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 



30 
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SEQ ID NO: 46 
SEQUENCE LENGTH: 26 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
so MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: ATP1 
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SEQUENCE 

TGGGTCCGCC AACCTCCAGG GAAAGG 
SEQ ID NO: 47 
SEQUENCE LENGTH: 26 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY : Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: ATP 2 
SEQUENCE 

CCTTTCCCTG GAGGTTGGCG GACCCA 
SEQ ID NO: 48 
SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRAJNDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHe 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone : HEF-RVHe-gyl 
Amino acid -19 — 1: leader 
Amino acid 1-30 :FR1 
Amino acid 31-35 :CDR1 
Amino acid 36-4 9 :FR2 
Amino acid 50-68 :CDR2 
Amino acid 69-100 :FR3 
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Amino acid 101-111 :CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Vai Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 _ 5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 io 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Gly Leu 
25 30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
30 50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 as 90 

GCC GTG TA1* TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 ioo 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
HO 115 120 

SEQ ID NO: 4 9 

SEQUENCE LENGTH: 29 
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SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: GTA1 

SEQUENCE 

CAAGCTCCAG GGAAAGCGCT AGAGTGGGT 
SEQ ID NO: 50 
SEQUENCE LENGTH: 29 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: GTA2 
SEQUENCE 

ACCCACTCTA GCGCTTTCCC TGGAGCTTG 
SEQ ID NO: 51 
SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHf 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHf-gyl 
Amino acid -19 — 1: leader 
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25 



30 



35 



40 



45 



50 



Amino acid 1-30 :FR1 
Amino acid 31-35 :CDR1 
Amino acid 36-49 :FR2 
Amino acid 50-68 :CDR2 
Amino acid 69-100 :FR3 
Amino acid 101-111 :CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-15 -10 _ 5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-115 io 
CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 
30 35 AO as 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 268 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
80 85 90 
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GCC GTG TAT TAC TGT GOT AGA GAG AAC TAT CGC TAG GAC GTA GAG 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

SJSQ ID NO: 52 

SEQUENCE LENGTH: 23 

SEQUENCE TYPE: Nucleic acid 

STRANDE DNE S S : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LTF1 

SEQUENCE 

GTGAAGGGCA GATTTACCAT CTC 
SEQ ID NO: 53 

SEQUENCE LENGTH: 23 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LTF2 

SEQUENCE 

GAGATGGTAA ATCTGCCCTT CAC 
SEQ ID NO: 54 

SEQUENCE LENGTH: 424 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY : Linear 
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MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHg 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone : HEF-RVHg-gyl 
Amino acid -19 — 1: leader 
Amino acid 1-30 :FR1 
Amino acid 31-35 :CDR1 
Amino acid 36-49 :FR2 
Amino acid 50-68:CDR2 
Amino acid 69-100:FR3 
25 Amino acid 101-111 :CDR3 

Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp VaL Phe Leu Val Ala lie Leu Lys Gly 
"19 -15 . -10 - 5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
- 1 1 5 10 

40 CCT GGG GGT TCT CTG AGA CTG TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
15 20 25 

45 AGT GAT TAG TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

so GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
50 55 60 

55 
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TAC AGT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
15 95 ioo 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

SEQ ID NO: 55 

SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHh 
35 Sourse 

Organism: Mouse and human 
Immediate source 

Clone : HEF-RVHh-gy 1 
Amino acid -19 — l:leader 
Amino acid 1-30 :FR1 
Amino acid 31-35 :CDR1 
Amino acid 36-49 :FR2 
Amino acid 50-68 :CDR2 
Amino acid 69-100;FR3 



20 



25 



30 



40 



45 



50 



288 



336 



384 



424 



55 



54 



EP 0 770 628 A1 



10 



15 



20 



Amino acid 101-111 :CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
25 30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
30 50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
HO us 12 o 

SEQ ID NO: 56 
SEQUENCE LENGTH: 124 



35 



40 



45 



50 



55 



55 



EP0770 628 Al 



SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LF1 

SEQUENCE 

TTGAAGCTTC CACCATGGGA TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAGCTACAG 60 
GTGTCCACTC CGACATCCAG ATGACCCAGA GCCCAAGCAG CCTGAGCGCC AGCGTAGGTG 120 
ACAG 

124 

SEQ ID NO: 57 

SEQUENCE LENGTH: 122 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LF2 

SEQUENCE 

GCATTGTAGA TCAGCAGCTT TGGAGCCTTT CCTCGCTTCT GCTGGTACCA TGCTAAATAA 60 
CTGTAAATAA TCTCGCTTGC TCGACAGGTG ATGGTCACTC TGTCACCTAC GCTGGCGCTC 120 
AG 

122 

SEQ ID NO: 58 

SEQUENCE LENGTH: 121 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LF3 

SEQUENCE 



56 



EP0770 628A1 



AGCTGCTGAT CTACAATGCA AAAACCTTAG CAGATGGAGT GCCAAGCAGA TTCAGCGGTA 60 
GCGGTAGCGG TACCGACTTC ACCTTCACCA TCAGCAGCCT CCAGCCAGAG GACATCGCTA 120 
C 

121 

SEQ ID NO: 59 
SEQUENCE LENGTH: 106 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE : LF4 
SEQUENCE 

GTAGGATCCA CTCACGTTTG ATTTCGACCT TGGTCCCTTG GCCGAACGTC CGAGGAAAAC 60 
CAAAATGATG TTGGCAGTAG TAGGTAGCGA TGTCCTCTGG CTGGAG 106 
SEQ ID NO: 60 

SEQUENCE LENGTH: 20 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVL5 ' 

SEQUENCE 

TTGAAGCTTC ,CACCATGGGA 20 

SEQ ID NO: 61 

SEQUENCE LENGTH: 20 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 
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NAME OF SEQUENCE: RVL'3 
SEQUENCE 

GTAG6ATCCA CTCACGTTTG 
SEQ ID NO: 62 

SEQUENCE LENGTH: 379 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVLa 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVLa-g/c 

Amino acid -19 — 1: leader 

Amino acid 1-23 :FR1 

Amino acid 24-34 :CDR1 

Amino acid 35-49 :FR2 

Amino acid 50-56 :CDR2 

Amino acid 57-88 :FR3 

Amino acid 89-97:CDR3 

Amino acid 98-107 :FR4 
Sequence 

ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr GXy 
-19 -15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 
Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 
-11 5 10 
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AGC GTA GGT GAG AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 1U 
Ser Val Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu He He 

15 20 25 

TAC AGT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
10 30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 
15 50 55 6 o 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 

SEQ ID NO: 63 

SEQUENCE LENGTH: 38 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
40 MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: FTY1 
SEQUENCE 

AGCGGTAGCG GTACCGACTA CACCTTCACC ATC AGC AG 38 
SEQ ID NO: 64 

SEQUENCE LENGTH: 38 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 
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TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 

5 

NAME OF SEQUENCE: FTY2 
SEQUENCE 

10 CTGCTGATGG TGAAGGTGTA GTCGGTACCG CTACCGCT 3 8 

SEQ ID NO: 65 
SEQUENCE LENGTH: 379 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVLb 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVLb-g/c 
Amino acid -19 — 1: leader 
Amino acid 1-23:FR1 

35 

Amino acid 24-34 :CDR1 
Amino acid 35-49 :FR2 
40 Amino acid 50-56 :CDR2 

Amino acid 57-88 :FR3 
Amino acid 89-97 :CDR3 
Amino acid 98-107 :FR4 
Sequence 

ATG GGA TGG AGO TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 
Met Gly Trp See Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr Gly 
" 19 -15 -10 „ S 
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GTC CAC TCC GAC ATC CAG ATG ACC GAG AGC CCA AGC AGC CTG AGC GCC 
Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 io 

AGC GTA GGT GAC AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Glu He He 

15 20 25 

TAC ACT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG l 92 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
w 30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 
20 50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TAC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 

SEQ ID NO: 66 

SEQUENCE LENGTH: 18 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
45 MOLECULE TYPE : Synthetic DNA 

NAME OF SEQUENCE: EF1 
SEQUENCE 

CAGACAGTGG TTCAAAGT 
SEQ ID NO: 67 
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SEQUENCE LENGTH: 17 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HIP 

SEQUENCE 

GCCCCAAAGC CAAGGTC 17 

SEQ ID NO: 68 

SEQUENCE LENGTH: 20 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: KIP 

SEQUENCE 

AACTCAATGC TTTAGGCAAA 20 



40 Claims 

1 . A light chain (L chain) variable region (V region) of mouse monoclonal antibody against human lnterleukin-8 (IL-8). 

2. An L chain V region as set forth in claim 1 having the amino acid sequence or a portion thereof shown in SEQ ID 
45 NO: 26. 

3. A heavy chain (H chain) V region of mouse monoclonal antibody against human IL-8. 

4. An H chain V region as set forth in claim 3 having the amino acid sequence or a portion thereof shown in SEQ ID 

so NO: 27. 

5. Chimeric L chain comprising a human L chain constant region (C region), and an L chain V region of mouse mon- 
oclonal antibody against human IL-8. 

55 6. Chimeric L chain as set forth in claim 5, wherein said mouse L chain V region has the amino acid sequence or a 
portion thereof shown in SEQ ID NO: 26. 

7. Chimeric H chain comprising a human H chain C region, and an H chain V region of mouse monoclonal antibody 
against human IL-8. 



62 



EP0 770 628A1 

8. Chimeric H chain as set forth in claim 7, wherein said mouse H chain V-region has the amino acid sequence or a 
portion thereof shown in SEQ ID NO: 27. 

9. Chimeric antibody comprising : 

5 

(1) L chains each comprising a human L chain constant region (C region), and an L chain V region of mouse 
monoclonal antibody against human IL-8; and, 

(2) H chains each comprising a human H chain C region, and an H chain V region of mouse monoclonal anti- 
body against human IL-8. 

10 

10. Chimeric antibody as set forth in claim 9 wherein said mouse L chain V region has the amino acid sequence or a 
portion thereof shown in SEQ ID NO: 26, and said mouse H chain V region has the amino acid sequence or a por- 
tion thereof shown in SEQ ID NO: 27. 

15 1 1 . A complementarity determining region (CDR) of an L chain V region of mouse monoclonal antibody against human 
IL-8. 

12. A CDR as set forth in claim 1 1 having the amino acid sequence or a portion thereof shown below and in SEQ ID 
NO: 26. 

20 

CDR1 : Arg Ala Ser/Glu lie HeHyr Ser Tyr/Leu Ala/ 
CDR2: Asn Ala Lys/Thr Leu Ala/Asp 
CDR3: Gin His His/Phe Gly Phe/Pro Arg Thr/ 

25 13. A CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

14. A CDR as set forth in claim 13 having the amino acid sequence or a portion thereof shown below and in SEQ ID 
NO: 27. 

30 CDR1 : Asp Tyr Tyr/Leu Ser 

CDR2: Leu He Arg/Asn Lys Ala/Asn Gly Tyr/Thr Arg Glu/Tyr Ser Ala/Ser Val Lys/Gly 
CDR3: Glu Asn Tyr/Arg Tyr Asp/Val Glu Leu/Ala Tyr/ 

15. A reshaped human L chain V region of antibody against human IL-8 comprising: 

35 

(1) a framework region (FR) of a human L chain V region; and, 

(2) a CDR of an L chain V region of mouse monoclonal antibody against human IL-8. 

16. A reshaped human L chain V region as set forth in claim 15, wherein said CDR has the amino acid sequence or a 
40 portion thereof shown in claim 12. 

17. A reshaped human L chain V region as set forth in claims 15 and 16. wherein said FR is derived from human anti- 
body RE I. 

45 18. A reshaped human L chain V region as set forth in claim 15, wherein said L chain V region has the amino acid 
sequence or a portion thereof indicated as RVLa or RVLb in Table 2. 

19. A reshaped human H chain V region of antibody against human IL-8 comprising: 

so (1) an FR of a human H chain V region; and, 

(2) a CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

20. A reshaped human H chain V region as set forth in claim 19, wherein said CDR has the amino acid sequence or a 
portion thereof shown in claim 14. 

55 

21. A reshaped human H chain V region as set forth in claims 19 and 20, wherein said FR1, FR2 and FR3 are derived 
from human antibody VDH26 and said FR4 is derived from human antibody 4B4. 

22. A reshaped human H chain V region as set forth in claim 19, wherein said H chain V region has the amino acid 
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sequence or a portion thereof indicated as RVHa, RVHb, RVHc, RVHd, RVHe, RVHf, RVHg or RVHh in Tables 3 
and 4. 

23. An L chain of reshaped human antibody against human IL-8 comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region comprising a human L chain FR, and an L chain CDR of mouse monoclonal antibody 
against human IL-8. 

24. An L chain of reshaped human antibody as set forth in claim 23, wherein said human L chain C region is a human 
Ck region, human L chain FR is derived from human antibody RE I, and said L chain CDR has the amino acid 
sequence or a portion thereof shown in claim 12. 

25. An L chain of reshaped human antibody as set forth in claim 23, wherein said L chain V region has the amino acid 
sequence or a portion thereof indicated as RVLa or RVLb in Table 2. 

26. An H chain of reshaped human antibody against human IL-8 comprising: 

(1) a human H chain C region; and, 

(2) an H chain V region comprising a human H chain FR, and an H chain CDR of mouse monoclonal antibody 
against human IL-8. 

27. An H chain of reshaped human antibody as set forth in claim 26, wherein said human hi chain C region is a human 
Cy1 region, said human H chain FR1 , FR2 and FR3 are derived from human antibody VDH26, human H chain FR4 
is derived from human antibody 4B4, and said H chain CDR has the amino add sequence or a portion thereof 
shown in claim 14. 

28. An H chain of reshaped human antibody as set forth in claim 26, wherein said H chain V region has the amino acid 
sequence or a portion thereof indicated as RVHa, RVHb, RVHc, RVHd, RVHe, RVHf, RVHg and RVHh Tables 3 and 
4. 

29. A reshaped human antibody against human IL-8 comprising: 

(A) L chains each comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region comprising a human 

L chain FR, and L chain CDR of mouse monoclonal antibody against human IL-8; and, 

(B) an H chain comprising: 

(1) a human H chain C region; and, 

(2) an H chain V region comprising a human H chain FR, and H chain CDR of mouse monoclonal antibody 
against human IL-8. 

30. A reshaped human antibody as set forth in claim 29, wherein said L chain CDR has the amino acid sequence or a 
portion thereof shown in claim 12, and said H chain CDR has the amino acid sequence or a portion thereof shown 
in claim 14. 

31. A reshaped human antibody as set forth in claim 29, wherein said L chain CDR has the amino acid sequence or a 
portion thereof shown in claim 12, and said H chain CDR has the amino acid sequence or a portion thereof shown 
in claim 14; said human L chain FR is derived from human antibody REI; said human H chain FR1, FR2 and FR3 
are derived from human antibody VDH26, human H chain FR4 is derived from human antibody 4B4, and said 
human L chain C r gion is a human Ck region; and, said human H chain C region is a human 0/1 region. 

32. A reshaped human antibody as set forth in claim 29, wherein said L chain CDR has the amino acid sequence or a 
portion thereof shown in claim 12, and said H chain CDR has the amino acid sequence or a portion thereof shown 
in claim 14; said human L chain FR is derived from human antibody REI; said human H chain FR1, FR2 and FR3 
are drived from human antibody VDH26, human H chain FR4 is derived from human antibody 4B4. and said human 



64 



EP0770 628A1 

L chain C region is a human Ck region; and, said human H chain G region is Cy4. 

33. A reshaped human antibody as set forth in claim 29 wherein said L chain V region has the amino acid sequence or 
a portion thereof indicated as RVLa or RVLb in Table 2. 

5 

34. A reshaped human antibody as set forth in claim 29, wherein said H chain V region has the amino acid sequence 
or a portion thereof indicated as RVHa, RVHb, RVHc, RVHd, RVHe, RVHf, RVHg or RVHh in Tables 3 and 4. 

35. DNA that codes for a chimeric L chain of antibody against human IL-8 containing: 

10 

(1) a human L chain C region; and, 

(2) an L chain V region of mouse monoclonal antibody against human IL-8. 

36. DNA as set forth in claim 35, wherein said L chain V region codes for the amino acid sequence or a portion thereof 
15 shown in SEQ ID NO: 26. 

37. DNA as set forth in claim 35, wherein the DNA that codes for said L chain V region has the nucleotide sequence or 
a portion thereof shown in SEQ ID NO: 26. 

20 38. DNA that codes for a chimeric H chain of antibody against human IL-8 containing: 

(1) a human H chain C region; and. 

(2) an H chain V region of mouse monoclonal antibody against human IL-8. 

25 39. DNA as set forth in claim 38, wherein said H chain V region has the amino acid sequence or a portion thereof 
shown in SEQ ID NO: 27. 

40. DNA as set forth in claim 38, wherein said H chain V region has the nucleotide sequence or a portion thereof shown 
in SEQ ID NO: 27. 

30 

41. DNA that codes for an L chain V region of mouse monoclonal antibody against human IL-8. 

42. DNA as set forth in claim 41 , wherein said L chain V region codes for the amino acid sequence or a portion thereof 
shown in SEQ ID NO: 26. 

35 

43. DNA as set forth in claim 41 , wherein the DNA that codes for said L chain V region has the nucleotide sequence of 
a portion thereof shown in SEQ ID NO: 26. 

44. DNA that codes for an H chain V region of mouse monoclonal antibody against human IL-8. 

40 

45. DNA as set forth in claim 44, wherein said H chain V region codes for the amino acid sequence or a portion thereof 
shown in SEQ ID NO: 27. 

46. DNA as set forth in claim 44, wherein the DNA that codes for said H chain V region has the nucleotide sequence 
45 or a portion thereof shewn in SEQ ID NO: 27. 

47. DNA that codes for CDR of an L chain V region of mouse monoclonal antibody against human IL-8. 

48. DNA that codes for CDR as set forth in claim 47, wherein said CDR codes for the amino acid sequence or a portion 
so thereof shown in claim 12. 

49. DNA that codes for CDR as set forth in claim 47, wherein said CDR has the nucleotide sequence or a portion 
thereof shown in SEQ ID NO: 26. 

55 50. DNA that codes for CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

51. DNA that codes for CDR as set forth in claim 50, wherein said CDR has the amino acid sequence or a portion 
thereof shown in claim 14. 



65 



EP 0 770 628 A1 

53. DNA that codes for a reshaped human L chain V region of antibody against human IL-8 comprising: 

(1) FR of a human L chain V region; and, 

(2) CDR of an L chain V region of mouse monoclonal antibody against human IL-8. 

54. DNA that codes for a reshaped human L chain V region as set forth in claim 53, wherein said CDR has the'amino 
acid sequence or a portion thereof shown in claim 12. 

55. DNA that codes for a reshaped human L chain V region as set forth in claims 53 and 54. wherein said FR is derived 
from human antibody REI. 

is 56. DNA as set forth in claim 53, wherein said L chain V region codes for the amino acid sequence or a portion thereof 
indicated as RVLa or RVLb in Table 2. 

57 ID N Na 65* ^ i0 d3im 53 h3Vin0 " UCle0tide sea - uence ^ a thereof shown in SEQ ID NO: 62 or SEQ 
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58. DNA that codes for a reshaped human H chain V region of antibody against human IL-8 comprising: 

(1) FR of a human H chain V region; and, 

(2) CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

59. DNA that codes for a reshaped human H chain V region as set forth in claim 58, wherein said CDR has the amino 
acid sequence or a portion thereof shown in claim 14. 

60. DNA that codes for a reshaped human H chain V region as set forth in claims 58 and 59, wherein said FR1 FR2 
30 and FR3 is denved from human antibody VDH26, and FR4 are derived from human antibody 4B4. 

61. DNA that codes for a reshaped human H chain V region as set forth in claim 58. wherein said H chain V region 
codes for the amino acid sequence or a portion thereof indicated as RVHa, RVHb, RVHc, RVHd RVHe RVHf 
RVHg or RVHh in Tables 3 and 4. ' 



35 



62. DNA as set forth in claim 48 having the nucleotide sequence or a portion thereof shown in SEQ ID NO- 38 41 44 
45, 48, 51 , 54 or 55. ' 

63. DNA that codes for a reshaped human L chain of antibody against human IL-8 comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region comprising human FR. and CDR of mouse monoclonal antibody against human IL-8. 

K ^Teq7d*o^ 

so 66. DNA as set forth in claims 63, 64 and 65, wherein said human L chain C region is a human L chain Ck region. 

67. DNA that codes for a reshaped human H chain of antibody against human IL-8 comprising: 

(1) a human H chain C region; and, 
ss (2) an H chain V region comprising human FR. and CDR of mouse monoclonal antibody against human IL-8. 

68. DNA that codes for reshaped human H chain as set forth in claim 67 wherein said H chain V region codes for the 
ammo acid sequence or a portion thereof indicated as RVHa. RVHb. RVHc, RVHd. RVHe. RVHf RVHa or RVHh in 
Tables 3 and 4. 
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70. DNA as set forth in claims 67, 68 or 69, wherein said human H chain C region is a human H chain 0,1 region. 

71. DNA as set forth in daims 67, 68 or 69, wherein saki human H chain C region is a human H chain 0,4 region. 

72. A vector containing DNA as set forth in any one of claims 35, 36. 37, 38, 39, 40, 63, 64, 65, 66. 67. 68. 69, 70 and 

73. A host cell transformed by a vector as set forth in claim 72. 

74. A process for producing chimeric antibody against human IL-8 comprising the steps of cuituring host cells trans- 
formed simultaneously with an expression vector containing DNA as set forth in any one o TOSbS 36 a^ 37 

vector conta,ning DNA as set forth in any one of claims 38, 39 and 40. and recoverhgle tergei 

75 " formS e Sh fo In I^r Cin9 ^"S C antb0dy a9ainSt huma " IL - 8 «** °» nurturing host cells trans- 

fomed with an expression vector containing DNA as set forth in any one of claims 35. 36 and 37 and DNA asset 
forth in any one of claims 38, 39 and 40, and recovering the target antibody. 

76 " tS2^f n i? n0 rf f a ?? d hUman 8n,ib0dy asainst human IL * wnprWng the steps of cuituring host cells 

"* a " eXPreSSk> " VeCt ° r COntainin9 DNA 85 set forth in 8 "Ton. of claims 6? 64 6S 

eXet^S 

77. A process itor producing reshaped human antibody against human IL-8 comprising the steps of cuituring host cells 
J"*™*"* an expression vector coming DNA as set forth in anyone^ 

as set forth in any one of claims 67, 68, 69. 70 and 71 . and recovering the target antibody ' ° *■ 800 ° NA 
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